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J2ctL not ctau 


An loan cho con ngudi con lau. hang hod vd mdi trudng bien Id mol trong 
nhung mi/c dich cao nheit cita ngudi si quern Hang hdi. Lich sir ngdnh I lung hdi the 
gid'i dd cho thdy ret! nhieu vu fai nan tham khde xdy ra Iren bien met nguyen nhdn 
chu yen Id do thieu sol cua ngudi dicu khicn tdu. Trong nhung thieu sot dd (hi sai 
lam do dicu dong tdu chicm mol phdn Idn. 

De ndng cao kha ndng dicu khicn tdu cho ngudi si quart Hang hdi, thi trade het 
phdi trang hi day du ede kicn /hue ve dicu dong tdu cho sinh vien ngdnh dicu khicn 
tdu khi dang hoc trong trudng. Being nhung kinh nghiem time te vet qua trlnh gidng 
day ly thuyet dicu dong\ tdc gid dd rat cd gang hodn thdnh cudn such nay lam tdi 
lieu giang day man hoc Dicu dong tdu cho sinh vien ngdnh Dicu khicn tdu bien. 
Such cling cd the 1dm tdi lieu tham khdo cho ede hoc vien lap Sy quan quart ly 
ngdnh Dicu khicn tdu bien vd nhung ai quan turn . 

I'non such bao gdm 7 chuong: 

Chuong 1. Tinh ndng dicu dong tdu 

Chuerng 2. Cue yen to anh hu&ng toi due tinh dicu dong tdu 

Chuong 3. Sir dung neo trong dicu dong tdu 

Churrng 4. Dicu dong tdu ra vdo can, phao 

Chuong 5. Dicu dong tdu tren bien 

Chuong 6. Dicu dong tdu trong ede tinh hudng due biet 

Chuong 7. Lai dcit tren bien 

Trong qua trlnh hodn thdnh ban thdo, tdc gid dd dupe sir gdp y cua nhieu 

\ V 

thuyen trudng Idu nam trong nghe vd cd sir (ham khdo ede tdi lieu trong vd ngodi 
nude. Cudn such dd ducrc cap nhqp ede kicn thue mdi vd se dupe bo sung hang 
ndm nhung tien bp cua khoa hoc ky thuqt trong ngdnh Hang hdi. 

Mac dh dd het sue cd gang trong qua trlnh bien soqn nhung cuon such elide 
chan khdng trdnh khoi nhung thieu sot. Rat mong cd sir dong gdp y kien cua ede 
ban dong nghiep de cudn such ngdy edng hodn thien hem. Thu gdp y xin gui ve ede 
diet chi sau: 

- Nhd xudt ban Khoa hoc vd Ky thuqt — 70 Tran Hung Dao y Ha Hdi. 

-Khoa Dicu khicn (du bien . Trudng Dai hoc Hang hdi Viet Nam. 

E-mail: VimarudeckCcbynn. vn. 

Xin chan thdnh cam cm. 

TAC GIA 


3 



ChiFong 1 

TINH NANG Ol£U DONG TAU 

__ m _ 


1 . 1 . khAi niem vE biEu DONG TAU 


Dieu dong tan la vice thay doi lurcrng di hay toe do dirai tac dung cua banh lai, 
chan vit va cac thiet bi khac nham tranh va an toan, tiep can muc Lieu, tha neo, buoc 
tau, trong nhieu hoan canh va cac tinh huong khac nhau, dac biet la khu vuc chat 
hep, nong can. khi tarn nhin xa bi han chc... 

Nang lire de dieu dong mot con tau. dac biet la a nhtrng vung nuac bi han chc 
la mot trong nhung yeu cau cao nhat, doi hoi cac ky nang thanh ihuc cua ngirori di 
bien. Co the noi, khong mot thuyen trircmg hay mot sT quan hang hai tren bat ky con 
tau nao co the xem nhu minh co day du nang lire vc hang hai tru khi ong ta co the 
dieu khien con tau cua minh dam bao an toan. Kinh nghiem lau nam la can thict 
cung vcVi nang lire cua ban than de nguai dieu khien tau co the tinh toan thirc hien 
vice dieu dong con tau cua minh phii hop voi thirc tc. Dieu dong tau la mot nghe 
thuat phai trai qua hoc lap va tliuc hanh ma co dirgfc. 

Nguyen ly ca ban cua ky thuat dieu dong cac tau la nhu nhau, nhung doi voi 
tirng con lau khac nhau thi co cac dac diem rieng. Khong the ap dung mot each may 
1110 c ky thuat dieu dong mot con tau nho voi mot con tau lorn hoac mot tau khach 
voi mot lau hang. Ngoai ra cung mot con tau nhung voi cac dieu kien thai tict. khi 
lirong thuy van khac nhau thi vice dieu dong con tau do cung se khac nhau. 

Khong mot cuon sach dom le hay mot tai lieu huong dan nao co kha nang bao 
trum tat ca cac van dc ma nguai di bien sc bat gap khi dieu dong tau, cung khong 
the co bat ky mot thiet bi ky thuat rieng nao phii hop vdi moi dieu kien thirc te xay 
ra. Dieu dong tau la mot cong viec uyen bac, nho vao do dc nguai dieu khien tau co 
the diva ra mot chu§i cac kinh nghiem, xay dirng nen cac ky xao can thiet khac. 

Thco thai gian. cac con tau dang duac thay doi, kich thuoc trung binli cua cac 
con tau cung dirge tang len. Nhung con tau cho xc 6 to va cac tau dan khong 16 
khong the dugc doi xir nhu’ nhung con tau nho cha hang thong thirong. Trong lTnh 
virc dieu dong tau, moi con tau doi hoi co mot su quan tarn rieng. 

Vai nguai dieu khien tau, moi tinh huong dieu dong luon la mot thu tliach mai. 
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1.2. cac y£u t6 ca BAN trong bi£u bong tau 

■ 

1.2.1. TOC DO TAU 


1. Mot so hicu biet co* ban ve toe do tau 


Toe do tau la mot dai lupng dac trung cho sir chuyen dong cua con tau. Ve mal 
toan hoc ihi: 


T/ .. AS dS 

V- hm-= — 


( 11 ) 


A/—>0 At dt 

trong do: V - toe do tau (met/giay); 

S - quang dudng con tau di chuyen dirgre (m); 
t - tbdi gian (giay). 

Toe do tau la mot trong nhung dac trung co ban quan trong trong cac yeu to 
dieu dong. Kct qua hoan thanh mot dieu dong phu thuoc rat nhieu vao do chuan xac 
linh loan toe do (viec irdc lupng toe dp). Toe do tau la hinh chieu cua vecta toe do 
chuyen dong cua tau tren lurdmg song song vdi mat phang true doe tau. 

Con tau chuyen dong dupe phai nhd lire day can thiet cua he dong lire sinh ra 
va duy tri de thang sire can va chuyen dong dupe vdi van toe V. Cong suat cua may 
cap cho he dong lire goi la cong suat hicu dung (/V/ 7 ^) va dupe linh bang bieu thuc 
Nj u i - V.R rIl , vai V toe do tau (met/giay) con R t / 2 la lire can chuyen dong tong hop (N), 

Do co sir ton hao qua cac khau truyen dong tori chan vit nen cong suat thuc te 
cua may phai lan ban cong suat liieu dung. 

Ti so gifra cong suat hicu dung va cong suat day cua may (N mav ) goi la he 


so huu ich T|, ta co: rj 




N 


N jsjit 

1 ntav 


mav 


n 


I le so huu ich nay phu thuoc vao 


kieu dong ca va chan vit, trang thai ky thuat va chc do lam vice cua chung. Cac tau 
. hien nay co q = 0,65 + 0,80 (loai mot chan vit); q-0,6 + 0,7 (Ioai hai chan vit). 

Lire can chuyen dong tong hpp ( R //,) phu thuoc kich thuoc, hinh dang, man 
nude, dien tich thupng tang kien true, ti le giua cac kich thude, van toe tau va sire 
can cua moi triromg ben ngoai nhu song, gio, ma sat cua nude... Lire can chuyen 
dong toan phan khi tail da chuyen dong on dinh dupe xac dinh bang bieu thuc sau: 

( 1 . 2 ) 


R sat Rsong Rh'mh dang ^nhd 


hay 




n 


(1.3) 


Thuc te, lyre can tong hap chfnh bang ling lye tren cap keo khi lai keo tau di vdi 
van toe V. Lire can nay bao gdm ca Iuc can cua nuoc va gio. Trong bieu thuc (1.3) thi: 
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£ - he so thuy dong cua lire can toan phan, la ham so phuc tap cua cac chi s6 
"Frut" (F t ) va "Reunolds" ( R c )\ 
p - ti trong cua nirac (tan/m 3 ); 

V- van toe tau (met/giay); 

Q - dien tich be mat ngam nuac cua than tau (m 2 ). 

Chi so M Frut" dirgrc coi nhir la dac tinh cua toe do tuerng doi va mire do chay 
nhanh cua tau. F r = ~j==- 

\JgL 

Chi so "Reunolds" la tieu chuan dong dang cua cac lire nhdrt trong chat long, 
dong thai dac trirng cho toe do tuong doi cua tau 


R = 


V*l 


R, = K 


Jgxjl 

Y 


(1.4) 


trong do: g - gia toe trong trirdmg (9,81 met/giay ); 

y - he so nhdrt dong cua nirac (m 2 /giay); 

L - chieu dai tau (m). 

Chi so "Frut" duac xac dinh nhu sau: 

- F v < 0,25: Cho cac tau chay cham; 

- F r = 0.25 -r- 0,40: Cho cac tau trung toe; 

- F r > 0,40: Cho cac tau cao toe. 

Vi du: Mot tau co chieu dai 200m va toe do 20 hai ly/gia thi chi so "Frut" la: 
20x1852,25 


F r = r 

3600x^9,81x200 


= 0,23. Nhu vay con tau nay duac coi la tau chay cham 


{F r < 0,25). 

Tren thirc te, toe do nhanh hay cham con phu thuoc vao loai tau. Chang han toe 
do 20 hai ly/gib nhu vt du tren duac coi la cham khi tau do la tau chcr khach hay tau 
quan sir, nhung duac coi la tau co toe do cao khi la tau chcr hang thong tlnrang, 
hoac tau dau... va la tau co toe do trung binh khi la tau cong-ten no. 


2. Cac khai niem ve toe do 

Toe do tau tuang ung veri cac che do hoat dong xac djnh cua may chinh. Doi 

r f * 

veri dong ca diezen, toe do trong truemg hop khan cap chi ap dung trong nhung 
hoan canh d§c biet, nhung thai gian khong duac phep de lau vi sc anh hudrng den 
tinh trang hoat dong cua may chinh. 
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Chi do m&y 

Toe dd ky thu$t cua tau theo tdc dd dinh mire (V dm ) 

Khan cip (h£t itiltc) 

110-120% 

Het may (dinh mire) 

100% 

Trung binh may 

70 - 75% 

Cham 

40 + 45% 

That cham 

20 30% 


Khi chuyen dong, con tan se dat toe do lorn nhat thco you can ciia ngircri dicu 
khien sau mot khoang thai gian nhat dinh va tuy thuoe vao loai may. Bang sau day 
cho ta biet thai gian toi thicu dc chuyen doi gifra cac nac toe do trong dicu dong. 



Thdi gian chuyin doi cac nic tdc do (giay) 

Loai may 

Stop din 
Toi hit 

Toi hit 
din Stop 

T6i het 
din Lui hit 

Lui hit 
din Stop 

Lui het 
din T&i hit 

Tuabin hai 

20-30 

30 - 60 

60 -s- 100 

30 -r 60 

60- 100 

Oi£zen 

> 3 

>2 

10 + 15 

> 2 

10 - 15 


Bang tren day chi cho ta biet thai gian ly thuyet dc chuyen doi toe do may 
chinh, vi du doi vai may Diczen can tir 10-5-15 giay de chuyen tir chc do 'Toi het" 
den "Lui bet". Thirc te de co the doi chieu quay mc)t each dot ngot tir chc do may 
dang "Toi het" nhu vay sang che do "Liii het", bat buoc phai dura may ve chc do 
"Dirng" roi mai co the chuyen ve che do lui. Dac biet liru y khi tau dang chay vai 
toe do cao, neu lui may dot ngot co the gay nen xung lire ion lam gay true chan vit 
hoac lam hong may chinh. Kinh nghiem cho thay chi nen chuyen sang chc do lui 
khi toe do toi ciia tau nho hon mot nira toe do toi het binh thirong ciia tau do. 

Can luu y khi bat dau tien hanh dicu dong khong nen cirong cp may dat den toe 

do cao ngay, ma can tang toe do tir tir, tirng nac mot. Cac may hien dai ngay nay 

deu co chc do bao vc, do vay ngirfri dieu khien dii muon dat ngay toe do cao cung 

/ 

khong dirge (trir tau quan sir hoac cac tau do tinh chat cong vice dac biet). Dac biet 
khi dieu dong cac tau Ion va cac tau dang cho day hang. Kinh nghiem ihuc te sau 
day cho thay doi vai vice tang toe do ciia mot tau ca "Panamax" (khoang 80.000 tan): 

- 'fir che do "Toi that chain" sang che do "Toi chain" can it nhat la 5 phut: 

- Tir che do "Toi chain" sang che do "Toi nira may" can it nhat la 10 phut; 

-Tir chc do "Toi nira may" sang chc do "Tai het may" can it nhat la 10 phut 
hoac phai cha cho den khi toe do tau da dat dirge hon mot nira toe do toi het binh 
thirong, vi du a truang hap nay la khoang 8 hai ly/gio; 
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- Tit che do "Tdi het may" sang che do chay bien "Run up” hay "Navigation 
full' 1 can it nhat la 30 phut, thudng phai sau mot gio, vong tua chan vit mdi on dinh 
a che do chay bien. 

Micu suat lui va tori khac nhau, khi lui thudng kem tdi mot nac may. 

Toe do xuat xirdng la toe do chay toi tren truong thu nham ban giao tau sau 
khi dong. 

Toe dp ky thuat la toe do ciia tau dupe xae dinh vao tirng chu ky khai thac tau, 
dua tren tinh trang vo tau va ky thuat cua may chinh. 

Trong thue te, toe do khai thac binh thuong cua mot con tau theo yeu cau se 
dupe ghi ro trong cac hop dong thue tau "Charter party", theo do chu tau thoa thuan 
vdi ngudi thue tau sc cho phep ho khai thac con tau vdi toe do cao nhat ma con tau 
eo the dat dupe, foe do nay dupe phan ra hai truong hop: khi khong hang va khi 
day hang, ap dung khi gio khong qua cap bon, hay con goi la dieu kien toe do hien 
em "Calm sea speed". 

Toe do kinli te la toe do ma lupng tieu hao nhien lieu chay tren mot hudng nao 
do la nho nhat, dira tren tac dong thuan lpi cua cac dieu kien ngoai canh nhu cac 
dong hai luu, song, gio... 

Toe do nho nhat la toe do khi vong quay chan vit d muc thap nhat co the ma tai 
do tau khong mat kha nang dieu khien bang banh lai va dupe goi la toe do cue tieu 
cho phep (V mtn ). Thudng thi V min = (0,10 -f- 0,20) toe do dinh muc can chu y 

toe do cue tieu nay con phu thuoc vao dieu kien ngoai canh tac dong nhu song, gio, 
dong chay va tinh trang ky thuat cua may. 

Khi tang toe do, ben ngoai than vo tau sc xuat hien cac song ngang va doe lan 
truyen phvrc tap, a mui se xuat hien song ngang, d sau lai he song se xuat hien phan 
tan. Nham giam sue can cua song, cac tau ngay nay thudng co cau true mui qua le 
cho phep tang toe do khoang 3 -r 5%. 


w 

3. Cac phu'ong phap xae dinh toe dp tau 

E)e xae dinh chinh xae toe do tau, phai su dung truong thu. Nham lam giam sai 
so, truong thu can tuan theo mot so yeu cau sau day: 

- Gio khong qua cap 3 Bo-pho "Beufort" (B) (khoang 5,2 met/giay); 

- Song khong qua cap 2 (do cao song khoang 0,75m); 

- Khong chiu anh hudng cua nong can, nghTa la do sau noi thu phai thoa man: 

II) 4\l~Bx~d (ap dung cho cac tau cd ldn); 

H > 0,35F (ap dung cho cac tau cd vua va nho). 
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trong do: H - do sau khu vuc thir (m); 

B - chieu rong cua tau (m); 
d - man nudrc cua tau (m); 

V - toe do tau (hai ly/gior). 

Toe do tau khi llui thirang dirge xac dinh theo cac muc 50%; 74%; 85% va 
100% cong suat cua dong cor may chinh. 

Toe do tau co the xac dinh bang nhieu plurong phap khac nhau nhir: 

- Sir dung chieu dai than tau (bang cac phao danh dau dirge ncm xuong bien, 
dem so phao tir do suy ra quang dirong tau di dirge); 

- Sir dung cac muc tieu nhin thay theo phuorng phap ngam (ngam theo chap 
tieu tir nhicn hofic thien nhien, do chinh xac khong cao); 


- Sir dung Ra-da (ngay nay dugc sir dung nhieu); 

- Bang cac he thong dinh vi vo tuyen nhu: GPS; LORAN — C;... 

Cac Ian thur tinh toan toe do deu dugc xac dinh it nhat la hai lan (chay tren mot 
hireVng thuan lgi nao do, sau do lai chay theo hirtVng ngugc lai), nhieu hang dang 
kiem qui dinh chay tren bon hirong vuong goc de lay gia tri trung binh, phurong 
phap nay cho do chinh xac cao. Ngoai ra con phai xac dinh toe do tau tai cac dicu 
kicn tau day hang va khi tau khong hang. 


1.2.2. TINH CHUYEN 0ONG CUA TAU 


Tilth chuyen dong cua tau con goi la tinh nang hanh trinh, la kha nang con tau 
thang dugc sire can cua nuoc, gio va chuyen dong dirge tren mat nuac vai mot toe 
do da dinh do he thong dong lire tao ra va duy tri. De dom gian, xet con tau chuyen 
dong tinh tien tren mat nuac duai lac dung cua lire phat dong do may — chan vit tao 
ra, dugc the hien qua bieu thirc: 


P = M — + R , 
di 


(1.5) 


voi M la khoi lugng cua tau co tinh den khoi lugng nuac lien ket va dugc tinh theo 
cong thuc: 

M= (1 +K)D 


trong do: P - lire phat dong ciia may (N); 

M - khoi lugng cua tau (kg); 

R - lire can chuyen dong tong hgp len con tau (N); 

D - lugng re nuac cua tau (kg); 

K - he so lugng re nuac cua tau, K = 0 khi tau dirng yen tren mat nuac. 
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K sc co gia tri nao do khi tau chuyen dong va gia tri cua no dirge xac 
dinh bang thirc nghiem; 

dV * 2 

-gia toe dai theo huong true doc (x) cua tau (met/giay ). 

dl 

Do do plurang trinh chuyen dong cua tau co the bieu thi dubi dang sau: 

P-R-=M— (1.6) 

dt 

Khi tau da chuyen dong bn dinh thang deu thi thanh phan quan tinh cua lire can 
dV 

bj triet tieu ( M — = 0 ). Khi do lire phat dong cua may (P) se can bang vbi lire can 
dt 

tong hop ( R ), hay P -= R. 

1.2.3. TINH 0l£ll KHl£N 0UQC 

Tinh dieu khicn dirge la tinh nang hang hai cua con tau, cho phep no chuyen 
dong vai mot quy dao da dinh. Nhirng tinh nang co ban cua tinh dieu khien la: 

- Tinh on dinh Iren hirong di; 

- Tinh nang quay trb. 

Hai tinh nang nay co xu huong doi lap nhau, neu con tau co tinh bn dinh tren 
hirong di tot se kho khan khi doi huong hoac quay trb, nghta la lam giam tinh quay 
trb. Ngiroc lai, ncu con tau co tinh quay trb qua mure se gay kho khan cho viec giu 
tau bn dinh tren huong co djnh, trong trubng hop nay banh lai phai boat dong lien 
tuc mbi dam bao giu’ hirong dirge. Tuy theo ycu cau cua turng loai tau ma nhirng nha 
thiet kc co the cho ra doi cac con tau co tinh on dinh huong di tot (cac tau chay 
hien) hoac co tinh nang quay trb tot nhu cac tau chay trong song, cac tau lai keo... 


l.Tmh on dinh tren hirong di 

Tinh bn dinh tren hirong di la kha nang con tau giu nguyen huong chuyen dong 
thang da cho khi kbong co sir tham gia cua ngubi lai hoac khi chi thong qua mot 
goc lai rat nho. Nguyen ly nay la bat bubc doi vbi con tau khi chuyen dong trong 
moi dieu kien thbi tict nhu khi bicn dong hoac bien em, cung nhu trong moi viing 
nircVc nong hoac sail. 

Tinh bn dinh tren huong di anh hirong den cac dac tinh lai tau. Tuy theo muc 
do ma con tau co the dugc chan mui lai khi dang quay va sir thay doi toe do quay V 
khi dang chay tbi, neu de banh lai b so khong. Co the quan sat thuy dong hoc vc 
tinh bn dinh huong cua tau theo cac each khac nhu thu muc do tinh on dinh huong 
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ma con tau dat dirge bang each de cho tau trai qua mot loat dicu dong dich dac (kieu 
chu Z). 

Ngiroi ta qui irac mot con tau co the co tinh on dinh hudmg diromg hoac am 
hoac trung tinh. Khi banh lai de so khong ma tau van duy tri thang the till con tau 
do co tinh on dinh hirdmg duong. Neu banh lai de so khong ma con tail quay voi toe 
do quay tra tang len thi no co tinh on d|nh hudmg am. Mot con tau co tinh on dinh 
hirdmg trung tinh khi no ticp tuc quay voi toe do quay hien tai hoac tiep tuc nam 
tren hirdmg hien thai cho den khi co cac ngoai lire tac dong vao, no khong co 
khuynh huang hoac la tang hoac la giam toe do quay khi banh lai dr vi tri so khong. 

Tinh on djnh hmVng cua tau rat quan trong khi ta hanh trinh trong luong hoac 
khi ta co gang lai tau voi mtre do thay doi nho nhat cua banh lai dr tren bien. 

Phai de banh lai a goc 1dm trong mot thai gian dai han de chan viec quay cua 
tau khong on dinh tren hudmg di, con han la dc tau quay roi mai de lai. Co the 
khong the chan viec quay cua tau khi no khong on dinh huomg trirac khi no rai khoi 
true luong, cho du toe dp quay la hoan toan binh thirang doi voi mot tau trung binh. 
De cac goc lai 1dm han va thirang xuyen chu y viec quay la yeu cau de lai nhirng 
loai tau nay, dac biet la trong cac vung nuac bj han che va khi co sir thay doi 
huorng. Mot so tau dupe thiet ke co hinh dang beo han, dac biet la cac tau ma rong 
a phan sau lai con cac mat cat ngang phia truac day dan thi tinh dinh huang am trdr 
nen pho bien hem. 

Khi tau bi chui se lam thay doi toan bo dac tinh rieng cua con tau va lam cho 
tinh on dinh huang duang horn hoac am han. Khi do chui thay doi sc lam thay doi 
hinh dang dudmg nuac cua vo tau, thay doi cac dien tich mat cat ngang 1cm nhat 
cliim dudi nuac. Vi ly do nay, bat ky con tau nao ma chui mui dcu co tinh on dinh 
hirdmg am va ngucri di bien de nhan thay rang dac diem cua mot con tau co tinh on 
dinh am se giong nhir nhung tau chui mui. Be bat dau quay mot con tau nhir vay 
can nhicu thai gian han thirang le, can phai de goc lai rat 1dm va lau horn de chan lai 
viec quay do. Nhieu khi con tau khong tuan theo ngucri lai, hay het sue chu y! 

Tinh on dinh huang dircmg ro rang la mot tinh trang ma ngucri di bien da quen 
thuoc tu lau. Nhieu tau co ket cau vo von khong co tinh on dinh huang duang, do 
do chung ta phai luu tarn vai tinh trang nay. Tot han la nen du doan dac tinh cua tau 
minh ca khi tu minh dicu dong va ngay ca khi co hoa tieu. 

Sir thay doi tinh on dinh huang dang chu y nhat khi man nuac va dp chui thay 
doi. Cac tau co he so beo the tich 1dm thirang hay bi dim mui nen sir thay doi tinh on 
dinh huemg 1dm. Dicu nay dac biet quan trong vi tinh on dinh cua con tau cung thay 
doi. Vi vay, nguai si quan phai xem xet can than khi thay doi do chui cua tau luc 
tau den cang. 
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Tinh on dinh hucrng thay doi nhu sau: 

- Tang len khi morn nucrc a duai ki tau tang; 

- Tra nen dircrng nhicu hem khi chieu dai tau tang; 

-Tra nen duong nhieu hem khi lire can tang; 

- Giam xuong khi he so beo the tich tang; 

- Giam xuong khi chieu rong cua tau tang len so vai chieu dai (ti so L/B 
dai/rong giam); 


- Giam xuong khi dien tich cac mat cat phia truac tang len tiromg doi so vai 
dien tich cac mat cal phia sau (tarn quay Pv cua tau chuyen ve phia truoc). 

Tinh on dinh tren huang di dugc the hien qua tinh chat ca ban cua no la tinh on 
dinh phirong huang va dugc danh gia qua chi so on dinh phuang huang cua tau. 


Day la moi quan he giura do dai cua duong di hinh sin va chieu dai tau. Goi E la chi 


so on dinh tren huang di, ta co: 



(1.7) 


trong do: S m - do dai duong di hinh sin (m); 

L - Chieu dai tau (m). 

De xac dinh chi so on dinh tren huang di nguori ta chon mot truang thu, neu 
khong co trudmg thu thi nai thu nghiem duac chon nhu nai xac dinh toe do hoac 
quan tinh tau. Cho tau chay theo ducmg hinh sin, trong khi chay dong thai be lai ve 
hai ben vai mot goc lai tuy y ta se thu dugc do dai S m cua duong hinh sin tuemg 
img. Chuan bj truac dong ho bam giay va toe do tau da dugc xac dinh chinh xac 
trueVc do, each tien hanh xac dinh chi so on dinh tren huang di dugc thuc hicn 
nhu sau: 

Cho tau chay thco mot huang nao do, tot nhat la chay theo mot chap tieu. Tai 
thai diem xac dinh, be lai sang mot ben vai goc lai 8° (thuong 8°> 10°). Sau khi be 
lai, mui tau se tu tir quay theo huang be lai. Tai thai diem mui tau da quay dugc 
mot goc a° = 8° (gia tri goc 5° co the lay bang 10°, 20° hoac 30°) thi ta chuyen 
banh lai ve phia ngugc lai mot goc dung bang 8°. Sau mot thai gian, mui tau se 
nghe lai va nga miii ve phia be lai. Khi tau vira quay vira tien cat duong chap tieu 

lan thu nhal ta bam dong ho cho chay. Khi tau quay sang mot goc ngugc lai a° = 8° 

•> 

ta lai be lai theo hucrng ngugc lai. Cu lam nlnr vay cho tai thai diem thu ba khi tau 
cat duong chap tieu ta dung ''Stop” dong ho bam giay. Gia tri thai gian doc tren 
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dong ho ham giay cho ta thai gian mot chu ky tau chay theo ducmg hinh sin, duomg 
nay dugc goi la dirang dich dac. Dong tac nay dirge lap di lap lai tir nUm den sau lan 
de loai trir sai so ngau nhien va de tim thai gian cua mot dao dong hinh sin hoan 
chinh trung hinh, sau do nhan vdi toe do cua tau se cho ta do dai cua mot dirang 
hinh sin hoan chinh. Goi S m la do dai cua dirang cong hinh sin hoan chinh, T m la 
thai gian thuc hien het mot dao dong hinh sin va Fla toe do tau, ta co: 

( 1 . 8 ) 

Qua cac lan thu nghiem chung ta thu dirge sir phu thugc hirang di chuyen cua 
tau vao goc be lai va thai gian nhu hinh 1.1. 


a (do) 


5 m 



t (giay) 


Hinh 1.1. O^nh gia tmh 6n djnh hLFang qua dipong cong hinh sin. 

Qua thir nghiem thay rang, ncu dat banh lai a man nay va man kia mot goc nhu 

nhau thi duang dich dac chay tau sc doi xirng nhau qua true trung gian, dugc goi la 
/ * / 

dich dac doi xung. Ngoai ra, neu gia Iri goc be lai a man nay va man kia khong 
bang nhau ta se thu dirge mot dirdng dich dac khong doi xung, truong hgp nay chi 
sir dung cho cac tau co tinh nang dieu dong cao. Tu thuc nghiem ta rut ra chi so on 
dinh huang. Ncu chi so on dinh hudng K = 8 thi con tau do co tinh on djnh hudng 
tot. Neu K < 7 thi on dinh huang kern nhirng tinh quay tra tot. 

Trong thuc tc, co the coi tau co tinh on dinh hircrng tot neu trong dieu kicn gio 
tac dc)ng khong qua cap 3(B) va so lan be lai khong Ian han bon lan trong mot phut, 
cung vai goc be lai khoi mat phang true doc khong qua 2 + 3° a moi man. 
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Vi du: I'au X co chieu dai L = 136,4 met. Khi thir nghiem ta dat gia tri goc lai 
8 = ± 20°, toe do tau V = 14 hai ly/gid - 7,2 met/giay. Xac dinh dirge thdi gian thirc 
hien het mot dao dong hinh sin T m = 149,7 giay. Vay: 


- Do dai cua mot dao dong hoan chinh S 

, z k A - , i r 1077,8 

- Chi so on dinh huang E- - jrL - —— 

L 136,4 

dinh tren hudng di tot. 


m = 149,7 x 7,2 = 1.077,8m. 

=7,9 ^8 . Tuc la con tau nay co tinh on 


2, Tinh nang quay tr if 


Tinh nang quay tra la sir phan urng nhanh chong cua tau vai goc be lai hay kha 
nang thay doi hu’crng chuycn dong va di chuyen cua no theo quy dao cong khi banh 
lai lech khbi vi tri so khong. Cac thong s6 chuycn dong tren quy dao nay phu thuoc 
vao nhirng dieu kien ngoai canh ban dau nhir gio, nude, toe do va trang thai cua tau. 
Cac tau ngay nay co thict hi dieu khien chinh la banh lai, ngoai ra cac tau hicn dai 
con trang bi them cac chan vit man mui va lai. Mot so tau chuyen dung khong 
nhung lay banh lai lam ca quan dieu khien ma no con co kha nang thay doi hircmg 
cua lire day theo yeu cau. 


Khi chay tren huang di da dinh, thurang con tau khong the tur dong gitr hudng 
ma mui luon bj dao quanh huang di, day chinh la hien tirgng dao lai (theo mot chu 
ky nao do). Cuang do dao lai phu thuoc vao tac dong cua lire can do nude va cac 
ngoai lire cua song, gio... 

Tren hinh 1.2 gia thiet rang dudi tac dung cua ngoai lire do song, gio lam tau 
lech khdi hudng di da dinh mot goc (a). Goi tong lire can cua nude tac dung len 
chuyen dong cua tau la R (dugc dat vao diem O) va tong cac ngoai lire nhir song, 
gio tac dung len con tau la P dugc dat vao tam trong luc G. Ca hai trudng hap R va 
P deu dugc phan tich ra hai thanh phan theo true doe (x) va true ngang (y) cua tau, 
dugc ki hieu la P XJ P v va R x , R v . 

Ro rang, trong ca hai trudng hap, cac thanh phan R x va P x khong anh hudng 
den tinh quay’ trd cua tau. Con cac thanh phan R v va P v tao thanh mot mo-men lire 
co canh tay don OG . Tuy thuoc diem dat cua OvaG ma mo-men nay co the lam 
tang dao lai (hinh 1.2a) va giam dao lai (hinh 1.2b). 

Truong hap 1.2a, mo-men do cap ngau luc (P v , R v ) gay ra cung chieu vdi chicu 
lech hudng cua tau. Nhu vay, se tang them hien tuong dao lai. 

Trudng hop 1.2b, mo-men do cap ngau luc (P v , R v ) gay ra nguoc chicu vdi 
chieu lech hudng cua tau. Nhu vay se lam giam hien tuong dao lai, tau on dinh tren 
hudng di hon nhimg tinh nang quay trd kem di. 
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5a > 5b 


Hinh 1.2. Hien tiyong dao lai khi tau chay t<yi. 

(a): Diem 6M trong tam sau li/c can; (b): Diem dat trpng t£m triroc luc can. 

Bang (hire nghiem ngirai ta thay rang con tau dat tinh nang dieu dong tot nhat 
khi tam diem ciia lire can cua nuoc va tam diem cua ngoai luc (song, gio) trung 
hoac gan triing nhau {() = G hoac O nam sau G mot chut). Do vay. khi tinh toan xep 
hang, khong nen de tau chui mui (diem O nam ve phia trirdre so vori diem G) ma nen 
de chui lai mot it (diem O nam sau diem G), theo kinh nghiem khoang 0,3 -r 0,4m. 

De dira tau ve hirong di ban dau phai be lai mot goc lai 5, ro rang ta phai be lai 
or trirdmg hop 1.2a Ion hon trirong hop 1.2b (d hinh 1.2 thi 8 a > 8b). 

Ngay nay hau het cac tau dcu trang bi he thong lai tir dong voi hai chirc nang co 
ban la gifr tau on djnh tren hirong di hay thay doi hirong di chuyen dong theo mot 
quy luat do yeu cau cua ngudi dieu khien. 


1.3. TINH NANG CUA BANH LAI 


.3.1. LlTC CUA BANH LAI 


Banh lai la mot thiet bi khong the thieu dugc trong dieu dong tau. Banh lai gifr 
cho tau chuyen dong tren lurdng di da djnh hoac thay doi hirong di ciia tau theo y 
muon cua ngirai dieu khien. Banh lai dugc dat phia sau chan vit va nam trong mat 
phang true doc cua tau. Banh lai co the quay di mot goc nhat djnh sang phai hoac 
sang trai (khoang tir 45 phai den 45 trai). Banh lai co the dirge che tao bang cac 
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nguycn lieu khac nhau, nhung moi banh lai deu co hai bo phan ccr ban la true lai va 
mat banh lai. 

Khi tau chay tdi hoac khi chay lui thi dong nude chay tu mui ve lai hoac dong 
nude chay tu lai ve mui se tac dung vao be mat cua banh lai mot ap lire P. B4ng 
thirc nghiem, ngirdi ta xay dung cong thuc de tinh ap lire do nhu sau; 

xsinS 

P = --- x^xK 2 , (1.9) 

0,195+ 0.305 sin 5 


trong do: 8 - goc be lai (do); 

V - van toe tau (met/giay); 

S - dien tieh ngam nude cua banh lai (m 2 ); 

K} - he so cua banh lai phu thuoc vao so lucmg chan vit va dirge lay nhu sau: 

K\ = 38 -E- 42 (kg/m 2 ) vdi tau 1 chan vit; 

K\ = 20 -r 22 5 5 (kg/m 2 ) vdi tau 2 chan vit. 

Lire can do nude phu tliudc vao phan chim cua vo tau, muon co tac dung tot thi 
banh lai phai co dien tieh ti le thich dang vdi phan chim cua tau, do do dien tieh mat 
banh lai phai dugc chon theo ti le phu hgp vdi con tau. Ngirdi ta co the linh dien 
tieh ngam nude cua mat banh lai S dua tren cong thue kinh nghiem nhu sau: 

d.io) 


trong do: L - chieu dai cua tau (m); 

d - mdn nude cua tau (m); 

K 2 - phu thuoc loai tau, thudng K 2 = 50 -r 70. 


1.3.2. TAC DUNG CUA BANH LAT KHI TAU CHAY TOl 

Khi tau chuycn dong thang deu thi no chi chiu tac dung cua lire day va luc can. 
Khi be banh lai mot goc 8 nao do, gia su nhu hinh 1.3 (be lai sang phai), luc nay do 
tac dung cua dong chay bao va dong do chan vit tao ra tren be mat cua banh lai nay 
sinh sir phan bo lai ap lire nude, mat banh lai hircmg tdi dong chay bao thi ap lire 
tang, mat kia giam. Diem dat cua tong cac luc P nay gan ve phia song lai va vuong 
goc vdi mat banh lai: 

P = ~P X +Ty ( 1 . 11 ) 

De hieu ro anh hucmg cua lire sinh ra khi be lai di mot goc 8, gia su tai trong 
tarn tau G dirge dat mot cap luc P } ' 8c P 2 , ve do Idn thi f =P 2 ' = P y , con ve chieu 

tac dung thi P { ' ti P 2 1 . Ro rang, cap ngau luc P V ,P 2 lam cho mui tau quay ve phia 
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be lai, luc P{ lam tau dat ra ngoai vong quay tro con P x lam giam chuyfin dong tdi 
cua tau. 


Dong niK/c chay t iy mui v6 l£i 



Thong tlurong diem dat cua ap lire P va cac lire thuy dong khong cung nam tren 
mot mat phang nam ngang, nen khi quay tra, con tau ngoai vice chuyen dich ngang 
con bi nghieng va chili. 

Tom lai, quy dao chuyen dong cua con tau sau khi be lai la mot dircmg cong do 
trong tarn tau vach ra. 

1 .3.3. 1 AC DUNG CUA BANH LAI KHI TAU CRAY LUI 

Gia sir cho tau chay lui, khi tau da co trem lui, ta be lai mot goc 5 nao do (hinh 
1.4 be lai sang phai). Luc nay do tac dung cua dong chay bao va dong do chan vit 
tao ra tren mat cua banh lai nay sinh sir phan bo lai ap luc, mat banh lai huang tai 
dong chay bao thi ap luc tang, mat kia giam. Diem dat cua tong cac lire P nay gan 
ve phia song lai va vuong goc vdri mat phang banh lai: 

P = Px + T y ( 1 * 12 ) 

Tircmg tir nhir khi chay tai, de hicu ro anh hirang cua lire sinh ra khi be lai di 
mot goc 8, tai trong tarn tau G dat mot cap lire P x ' &,P 2 ■ Ve do Ion thi P, ' = P 2 '-P y . 

Con ve chieu tac dung thi P ] ’ tl P 2 1 . Ro rang, cap ngSu luc P v > p , lam cho mui tau 

quay ngiroc ve phia be lai, luc P 2 lam tail dat ra ngoai vong quay trer con P x lam 
giam chuyen dong lui cua tau. 
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Dong ni vac chay tir lai ve mui 



Dong nimc chay ti> lai v£ mui 


H'tnh 1.4. Llpc xuM hien do be lai va tac dung cua no khi tau chay lui. 

Do diem dat cua ap lire P va cac lire thuy dong khong cung nam tren mot mat 
phang nam ngang, nen khi quay tra, con tau ngoai viec chuyen djcli ngang con hi 
nghieng va chui. Quy dao chuyen dong cua tau khi chay lui va be lai la mot duang 
cong do trong tarn tau vach ra. 


1.3.4. ANH HU'ONG IUNI1 DANG BANH LAI DLN LU’C BANH LAI 


1. Banh lai thirdng 


La loai banh lai ma toan bo dien tich cua mat banh lai dugc dat sau true euong 
lai (hinh L5). Khi cho mat banh lai lech khoi mat phang true doe tau mot goe 5, 
phat sinh ra mot mo-men quay tac dung len true banh lai la: 

M g = P.b, (1.13) 

trong do: P - lire tac dung len mat banh lai (N); 

h - khoang each tu diem dat lire tac dung P tai true lai (m). 

Gia tri b dugc tlnh nhu sau: b = (0,2 + 0,3 sin 8)/, (1.14) 


vdi I - chieu rong cua banh lai (m) con S la goe be lai (do). 

Vai loai banh lai thurdmg, no phai chiu mot mo-men xoan rat 1dm khi lam viec. 
Tren cac tau ton hien nay, banh lai co the nang hang chuc tan. toe do tau lai lom, do 
do phai tao ra mol luc be lai rat lan. De be lai phai thong qua he thong dien hoac 
dien limy lire. Banh lai loai nay co tinh nang an lai tot, nhirng cong kenh, do true lai 
chiu mo-men xoan lan nen it dugc trang bj tren cac tau bien co toe do cao ma ehii 
ycu trang bj tren cac loai tau bien nho, toe do chain va cac xa lan, cac xuong... 
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Hinh 1.5 . Banh laithirong. 


2. Banh lai bii trir 


Banh lai bu trir la loai banh lai ma mat phang tam lai nam ca ve hai phia true 
banh lai. Dicn tich phia tnroc true lai khoang 15 + 30% dien tich toan bo mat lai 
(hinh 1.6). Mo-men quay (M (j ) sinh ra khi banh lai lech khoi mat phang true doc 
mot goc 8 diroc tinh theo cong thirc: 

M q = P x b l -P 2 b 29 (1.15) 

trong do: P\ va P 2 - lire tac dung len mat phia truac va mat phia sau cua banh lai (N); 

b 1 va Z >2 - khoang each tuemg ung tir diem dat cac lire P\ va P 2 den true 
lai (m). 

Vcri ket cau nhir vay 5 banh lai bu tru khac phuc diroc nhuoc diem cua banh lai 
thircrng, mo-men xoan gay nen a (rue lai giam hom so vdri banh lai thirong. Vi khi 
banh lai lam viec (hi ca mat trirac va mat sau true lai deu chiu ap lire ciia rnrac. 
Ranh lai bu trir co tinh an lai tot, be lai nhe, de dieu khien. Loai nay Ihirorng dung 
cho tau bien hien nay. 



Hinh 1.6. Banh lai bu trir. 


3. Banh lai nira hu trir 


Banh lai nira bu trir ta loai banh lai bu trir nhung chi bu trir mot nua phia dirtVi 
(hinh 1 .1). Do do, ngoai nhung uru diem cua banh lai bu trir thi loai banh lai nira bii 
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tru khi be lai se nhe hom. Lire tac dung do dong nuac ciia chan vit tac dung vao mat 
banh lai tang len. Banh lai nay thuong dung cho tau co toe do 1cm. 



Hinh 1.7. Banh lai nua bu tri>. 


4. Cac loai banh lai khac 


Nham tang tinh n&ng tac dung cua banh lai, tren cac tau bien hien dai da dirge 
trang hi banh lai chu dong, la loai banh lai ma tren do dugc gan them chan vit co 
kich thirac nho. Doi vai loai nay khi be lai thi dong thai chan vit quay, se tang them 
tinh nang tac dung cua banh lai. 

Hien nay con xuat hien nhieu kieu banh lai mai, vai muc dich la cung cap sir ho 
trg tot nhat cho cac con tau khi dieu dong. Banh lai "Voith Cyclodial Rudder 11 cua 
Ha Lan dira tren chan vit "Voith Schneider Propeller” co hai che do hoat dong khac 
nhau. O che do bi dong, banh lai hoat dong nhu mot banh lai thong thiiang va su 
dung khi tau di chuyen tren bien. Khi chuyen sang che do chu dong, banh lai se hoat 
dong dugc ca vai cac toe do chain, sur dung rat tot khi dieu dong trong ludng, 
cang... 


1.3.5. XAC DINH GOC BE LAl 

Trong cong thuc tinh ap luc cua nuac tac dung vao mat banh lai (1.9), ta thay 
goc be lai va ap luc nuac khong hoan toan ti le thuan voi nhau, khong phai goc be 
lai cang tang thi ap lire P cua nuac lac dung vao banh lai cang tang. Viec phan tich 
ap luc P ra hai thanh phan phan luc theo chieu doc va chieu ngang ciia tau cho thay 
thanh phan luc theo chieu doc ( P x ) co xu hudng lam giam chuyen dong tori hoac lui 
cua tau (hinh 1.8). Thanh phan lire theo chieu ngang (P v ) co tac dung tich cue cho 
viec quay tra. 

Trong ky thuat dieu dong tau, ycu cau cac yeu to tac dong phai lam cho con tau 
dieu khicn dc dang, toe do dam bao. Do do, can phai su dung goc lai hgp ly de tang 
gia tri cua luc ngang P v , dong thai phai giam gia tri luc P x theo chieu doc toi muc 
thap nhat. 
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Hinh 1.8. Gi£ trj goc lai d ba truing ho>p: 

(a) 8 = 15°; (b) 5 = 45° va (c) 8 = 75°. 

De xac dinh gia trj goc be lai thich hop ta phan tich ba trudng hop vdi ba goc 
be lai khac nhau, do la goc be lai 15°; 45° va 75°. Trong ca ba trirong hop gia su cac 
dieu kien tac dong ben ngoai nhir nhau va toe do tau khong thay doi (hinh 1.8). Sau 
khi phan tich lire tac dung len banh lai a ca ba trirong hop ta thay rang: 

- C5 goc be lai 5 = 15°' Lire can chuyen dong tdi P x nho, mire do anh hircmg tdi 
toe do tau khong dang ke. Thanh phan lire P v cung khong Ion nen tau quay tro 
cham. 

- O goc be lai 5 = 45°' Lire can chuyen dong toi P x cung Ion, nen co anh hirong 
toi toe do tau. Nhung thanh phan lire P v kha Ion nen tau quay tro nhanh. 

- 0 goc be lai 5 = 75° Lire can chuyen dong toi P x Ion hon nhieu, anh huerng 
toi toe do tau rat Ion. Nhirng thanh phan lire P v khong Ion lam nen tau quay tro 
cung khong nhanh. 

Qua phan tich ba goc lai tren, nhan thay goc be lai 6 = 45° lam tau quay tro 
nhanh nhat, nhirng toe do tail bi van bj lac dong nhieu (giam dang ke). Ket hop giua 
ly thuyet va thuc te, ngudi ta thay rang goc be lai tot nhat cho cac tau nen tir 
30 -r 40°. Cac tau bien ngay nay thirdng dupe thiet ke goc be lai sang hai ben man 
tu 0 -r- 45 n . Vdi cac tau co Ion goc be lai thirdng sir dung tir 0 30°. 

1.4. CHUYEN DONG QUAY TRO CUA TAU 


1.4.1. DjNH NGFIIA VA QUA TRINM QUAY TRO CUA TAU 

1. Khai niem va clinh nghla 

Khi tau dang chuyen dong toi, neu ta be lai vc mol ben man vdi mot goc do nao 
do so vdi vi tri so khong, con tau se ve len mot qul dao cong, do chinh la vong quay 
trd vdi ban kinh xac dinh. Gia tri ban kinh nay phu thuoc vao toe do tau va goc be lai. 
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Nhir vay, vong quay tra cua tau la quy dao chuyen dong cua trong tain (G) cua 
tau khi ta be lai sang mot ben man vcri mot goc lai 5 nhat dinh nao do. 

Chan vit quay trong nuac sinh ra mot luc day lam tau chuyen dong. N£u he lai 
cho tau quay tra thi lire nay van ton tai va gia tri cua no duac xac dinh theo cong thuc: 


U 



(1.16) 


trong do: U c j cv - lire day ciia chan vit (N); 

V - toe do tau (hai ly/gia); 

N - cong suat hieu dung cua may (CV). 


Khi be lai sang m$t ben thi dong nuac chay bao xung quanh vo tau va dong 
nirac do chan vit day se tac dung vao mat banh lai, gay nen ap lire P lam tau quay 
tra va giam chuyen dong thang cua tau. Moi goc be lai khac nhau thi trong tam tau 
vach nen cac quy dao khac nhau. Goc lai 5 cang Ion thi quy dao quay tra vach ra 
cang hep. Van toe nho thi duemg kinh vong quay tra nho nhung thai gian quay tra 
tang, van toe Ion thi dirang kinh vong quay tra lan, nhumg thai gian quay tra glam 
(hinh 1.9). 



Hinh 1.0. Cac goc tai khac nhau va quT dao quay tra tu»ang ung. 


2. Qua trinh quay trfr cua tau 

Giai doan 1: La giai doan can thiet be banh lai tur so khong (0°) den goc lai 5° 
nao do. Tire la tir khi bat dau be lai cho den khi be lai xong. Trung binh, giai doan 
nay keo dai tir 10 -M5 giay. O giai doan nay bat dau xuat hien va phat trien thanh 
phan thuy dong hoc tac dung len banh lai, hay con goi la ap luc cua nuac. Ap lire 
nay ban dau khong can bang vai ap luc cua nuac tac dong vao phan truac cua than 

* p 

vo tau ben man cung voi hudng be lai. Luc do tau viira chuyen dong tien len, vua 
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dich chuyen ngugc vcri phia be lai va nghieng ve phia be lai mot goc khoang 2 -s- 3°. 
Sir djch chuyen nay se giam dan va mat h§n khi bat dau xuat hien goc quay, luc nay 
tau co xu hirdng nga mui ve phia be lai. Giai doan nay con goi la giai doan chet vi 
tau chua nghe lai. 



Giai doan 2: Con goi la giai doan lien trien, tinh tu khi be lai xong cho den khi 
tau bat dau co su chuyen dong tron deu, luc nay van toe goc quay trd dat gia tri co 
djnh (tau da quay dirge 90 -MOO 0 ) so vai hirdng di ban dau va luc can da can bang. 
C5 giai doan nay xuat hien goc nghieng ngang 0 cung hudng vai man be lai. 


Giai doan 3: Goi la giai doan lirgn on dinh hay la giai doan quay tro on dinh. 
Giai doan nay dugc tinh tir luc van toe goc bang hang so, lieu khong thay doi goc be 
lai, khong co anh hirong tir moi truang ben ngoai. Vong quay tra cua tau dugc bieu 
di£n nhu hinh 1.11. 
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Do chuyen djch ngang 
"Transfer" 



Doan chuyen 
djch ngir<7c 


Hinh 1.11 . Vong quay tr& cua t£u. 


1.4.2. CAC YEU TO CUA VONG QUAY TRd 


1. ©irong kinh quay trir va ducmg kinh Ion nhat cua vong quay tro* 

- Duong kinh vong quay tro (ky hicu D n ): 


Duong kinh vong quay ira ( D n ) la duomg kinh cua vong tron do trong tarn tau 
(G) vach ra sau khi tau quay tro vch mot goc be lai nhat djnh> thirong la goc lai toi 
da (goi la dirorng kinh vong quay tro on dinh). Bang thuc nghiem thi: 


]}*d 




105 ' 


(1.17) 


trong do: L - chieu dai tau (m); 

d - man nuac cua tau (m); 

S- dien tich ngam nuac cua banh lai (m"). 
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- Duong kinh Ion nhdt ciia vong quay trcr (ky hieu DJ: 

Con goi la duong kinh chien thuat cua vong quay tra ’’Tactical Diameter", la 
khoang each di chuyen thco chieu ngang tinh tu trong tam tau luc be lai den khi con 
tau da quay dirac 180°. Thuc nghiem cho thay D ( > D n . No bieu thi kha nang tranh 
va ve phia man quay tra theo chicu ngang. 

Theo qui dinh cua IMO "IMO A 751(18)", tau dong sau 01/07/1994 thi D ( < 5 L. 


2. Nghieng ngang khi quay tra 



Hinh 1.12, Nghieng ngang khi quay tra. 

Gia su con tau dirge be lai sang phai nhir hinh 1.12, tau chuycn dong quay vdi 
toe do goc ra. Goi F[ t la Igc ly tam, lire ly tam nay dirge d§t vao trong tam G cua tau 
va co xu hirang day con tau ra xa vong quay, R la lire can tac dung vao phan chim 
cua tau, P la ap lire nuac tac dong len mat banh lai. Gia tri goc nghieng ngang 0 phu 
thuoc goc be lai 5 va toe do cua tau V. 

Ta biet rang luc dau, khi quan tinh con nho, goc nghieng ngang G = 2 4- 3° va 
con tau nghieng ve phia be lai. Gia tri nay se co xu huang tang, sau do theo sir tang 
len cua luc quan tinh dat vao trong tam tau lam cho tau can bang, dieu nay se lam 
cho tau nghieng ngang ve phia ngoai vong quay tra. Luc quan tinh gay nghieng 
ngang khi quay tra dirge goi la lire nghieng ngang dong, thirc te goc nghieng ngang 
dong co the dat den gia tri kha lan. Tau se tiep tuc chuyen dong tren vong quay tra, 
luc vong quay trcr on dinh thi 0 giam xuong va dat mot gia tri on dinh nao do, gia trj 
goc nghieng nay la ham so cua toe do quay tra (0 =Xa>))‘ ly tam Ff t lam cho 
tau co xu huang bi day trong tam tau ra xa tam vong quay tra. Tu cong thuc tinh 

lire ly tam (F) t = - ), goi mo-men hoi phuc cua tau la M ri , gia tri M„ dugc tinh 

r 

theo cong thuc: 
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M„ - D.GM. sinG, hay A/„= D.GM. sin0 = mK 


Zo '”iJ cos0 


tgQ = 


’ma\ 


m-g-V- 


D x GM x r x g 

■2 / 


= 1.4 


V 


GM x L 


Z(1 ~l 


Zr, 


d 
2 

d > 


Hoac cong thuc thuc nghiem: 0^ ax -1,54 


gxr 
0nho => tg0« 0 

(cong thuc G.A Fzirso) 
V 2 yb 


rxGM 


trong do: m - khoi lucmg ca con tau va D la lugrng re nuac cua tau (kg); 
g - gia toe trong truang (9,81 met/giay 2 ); 

V - toe do tau khi quay tror (met/giay); 

F}t - lire ly tam (N); 

0 - goc nghieng ngang khi quay tra (do); 
r - ban kinh quay tra (m); 

GM - chieu cao the vung ban dau (m); 
d - man nuac trung binh cua tau (m); 

Z G - cao do trong tam tau (m); 

h - khoang each giua trong tam G va tam noi B cua tau (m). 



( 1 - 18 ) 


Hinh 1.13. Slf thay d6i cua goc nghieng ngang theo th<yi gian. 

Tu cong thuc (1.14) va (1.15) ta thay goc nghieng ngang toi da khi quay tror ti 
le thuan vai binh phuang toe do va ti le nghich vai chieu cao the vung ban dau. 
Dieu nay cho thay khi quay tror vai van toe Ion de bi lat tau, nhat la cac tau co chieu 
cao the vung ban dau nho nhu tau cha cong-ten-na, tau chor g§... Dieu nay can dac 
biet quan tam khi quay tra tau trong dieu kien song to gio Ian. Ncu tau co goc 
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nghieng ban dau (0 O ) thi no anh huang den goc nghieng ngang tdi da tren vong 
quay tra. Tuy thuoc ben quay tra ma duong ldnh quay tra co the giam hoac tang. 

Tau hang kho theo quy dinh goc nghieng ngang ban dau do quay tra 0 < 12°. 
tau khach va quan sir 0 < 17°. 

3. Khoang djeh chuyen theo chieu ngang M Transfer*’ 

Khoang dich chuyen theo chieu ngang "Transfer 11 ( T r ), la khoang each tinh tu 
trong tam tau khi no da quay durge 90° so vai huang ban dau, tinh theo chieu ngang. 
Thivc nghiem cho thay gia tri T r = (0,25 ^ 0,5)D„, T r bieu thi kha nang tranh va theo 
chieu ngang, kha nang tau chuyen hirang sang hirang mai, giup ta tranh va cac chucmg 
ngai vat theo phia tnrac hoac tinh toan quang durbmg de chuyen sang huang mai. 

4. Khoang djeh chuyen theo chieu doc ’’Advance” 

Khoang each tinh tir trong tam tau tai vj tri khi bat dau be lai den khi quay 
dirge 90° theo chieu doc tinh tren huang chuyen dich, goi la khoang dich chuyen 
doc "Advance" (A ( j). Bang thuc nghiem cho thay gia tri Aj = (0,6 4- 1,2)D„. Khoang 
dich chuyen theo chieu doc cho ta kha nang tranh va theo chieu doc. ngoai ra con 
cho phep tinh khoang each va goc quay can thiet de di vao huang mai khi quay tra 
a doan cong, khiic ngoat tren kenh, luong... 

Theo qui dinh ciia 1MO "IMO A 751(18)", tau dong sau 01/07/1994 thi^ < 4,5T. 

5. Khoang dich chuyen ngirorc 

Doan dich chuyen tinh tir trong tam tau theo chieu ngang ngugc vai huang be 
lai goi la khoang dich chuyen ngugc. Bang thirc nghiem cho thay khoang djeh 

chuyen ngugc = (0,05 4- 0,1 )D n hay < . Khoang dich chuyen ngugc bieu thi kha 

nang tranh va theo phia ngugc vai phia quay tra. 

6. Goc dat va tinh nang quay tror 

Goc dat p la goc giua mat phang true doc tau va duong thang liep tuyen vai 
vong quay tra di qua trong tam tau. Thuang (i = 10-=- 15°, P cang lan the hien tinh 
nang quay tra cua con tau cang cao. Goc p xuat hien khi tau be lai xong va luon a 
man phia trong vong quay tra. 


r 

7. Van toe va thoi gian quay tro 1 


Van toe dai tren vong quay tra coi nhu van toe dai cua trong tam tau, van toe 
dai a cac diem khac nhau thi khac nhau. Thai gian cua mot chu ky quay tra la 
T q uavtro- Quang duong cua mot chu ky quay tra duac tinh nhu sau: 


rr360 
^quaytro 


—T x v 

quaytro v quuytro 
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8. Toe do bi giam khi quay trir 


Khi thay doi huang 90° Khi thay doi hiporig 180° 

T6c do con 6,5 hai ly/gia Toe do con 4,2 hai ly/gia 

Thai gian het 4 phut 30 giay Thai gian het 9 phut 20 gtey 



H'tnh 1.14. Thay doi tdc do khi quay t r&. 
T6c do ban diu: 12 hai ly/gio\ H§t lai phai. 


NgircVi ta da tien hanh thir nghiem be lai quay tra mot con tau cha dau ca Ian 
"Very 7 Large Cruide Carrier" (VLCC). Qua vice thir nghiem thay rang con tau nay 
mat trcrn tai tir 25 -f- 30% moi Ian doi hirang 9°. Neu dang chay vdi toe do 12 hai 
ly/gia, khi ket thuc mot vong quay, toe do chi con 2-3 hai ly/gia (gia sir be lai hel 
ve mot ben). 

Hinh 1.14 mieu ta mot con tau khi be het lai de quay tra, toe do ban dau khi tien 
hanh be lai quay tra la 12 hai ly/gior, sau khi quay dirge 90° toe do giam con 6,5 
hai ly/gia va khi quay dirge 180° toe do chi con 4,5 hai ly/gia. 


1.4.3. TAM QUAY VA VI TRI CUA NO 

Khi con tau quay tra, ngirai ta nhan thay rang ban than con tau se quay xung 
quanh mot diem nam Iren true doc cua tau, diem do dugc goi la lam quay "Pivot 
point”. Diem nay se di chuyen tren true doc tau. Khi tau dang dung yen tren mat 
mrac va bat dau cho chan vjt quay chuyen dong tai, tarn quay se cr gan phia mui va 
each mui khoang 1/3 so vai chieu dai tau, khoang each nay phu thuoc ti so giira 
chieu dai va chieu rong tau ( IJB ). Khi con tau lui, tarn quay nam dr gan phia duoi 
tau, khoang 1/3 chieu dai tau tinh tir sau lai. Neu toe do tau da on dinh tam quay sc 
a vao khoang 1/4 chieu dai cua tau tinh tir mui ho$c lai tuy theo tau dang chay tai 
hoac lui. 
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Khi chui lai thi tam quay co xu hucmg dich chuyen vS phia sau so vai giua tau 
nhimg khi chui mui tam quay chuyen dich ve phia truac so vai giua tau. 

Khi tau chay tori, tam quay di chuyen ve phia truac va khi tau chay lui, tam 
quay di chuyen ve phia sau. 

Tuy nhien, day van con la van de gay nhieu tranh cai ve khoang each, do vay 
ngirai dieu khien tau nen coi day la khoang each uac luqmg. 

1.4.4. CAC YEU TO ANH HlXCJNG DEN QUAY TRCJ VA DANH G1A TINH 
NANG DIEU D0NG TU DO L0N VONG QUAY TR0 

1. Cac yeu to anh hirang den quay tro* 

— Do nong can: 

Goi H la do sau nai quay tra va d la mem nuac cua tau luc quay tra, nguai ta 
thay ring khi ti so H/d <2,5 bat dau co anh hucmg cua nong can. 

Qua thuc nghiem cung cho thay duong kinh vong quay tra tang len. Tau quay 
nhanh han so vai trong nuac sau vi trong luc quay toe do tau giam khong nhanh 
nhu or nuac sau (hinh 1.15). 

Do anh hirorng cua nong can, mot vai tinh nang dieu dong khac cung bi thay doi 
nhu dac tinh quan tinh, toe do.... 



Hinh 1.15. Anh hudmg dp s^u din duorng kinh vong quay tra. 
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-Do chieu quay chan vit: 

Vdi tau co chan vjt chieu phai co dinh, ban kinh quay trd khi quay sang trai se 
nho hom khi quay sang phai do tac dong cua thanh phan lire day ngang. Tuy nhien, 
do chenh lech nay rat nho. 

-Anh huang cua man nude: 

Khi tau xep day hang dudng kinh vong quay trd se ldn han so vai khong hang 
neu quay tra cung toe do va ciing dieu kien ngoai canh. 

-Anh huang do chui: 

Ncu chui mui n dudmg kinh quay tro nho han chui lai nhung toe do quay chain 
horn so vdi chui lai. 

-Anh hmxng do nghieng: 

Tau co xu hudng de quay ve phia man cao han va vong quay tra ve phia man 
do se nho han khi quay ve phia man thap. 

2. Danh gia tinh nang dicu d$ng tau tir do Ion vong quay tro' 

Tinh nang quay tra la mot trong nhirng tinh nang dieu dong tau quan trong ma 
nguai dieu khien can phai nam duqrc. Vong quay tra cua mot con tau cang nho the 
hien tinh nang quay tra cang tot. Ngugc lai, vong quay tra cang Ion bieu thi con tau 
co tinh nang quay tra xau. Tuy nhien, tuy tung loai tau, tinh chat cong viec ma 
nhung nha thiet ke sc cho ra doi cac con tau co the co tinh nang quay tro tot nhu cac 
tau lai keo... 


1.4.5. XAC DIN11 VONG QUAY TRO CUA TAU 

1. Su dung Ra-da voi mot phao hodc muc tieu co dinh (phuerng phap 
phirong vi va khoang each toi mot muc tieu) 


- Co so cua phuemg phdp: 


Ca sa cua phuang phap la do lien tuc phuang vi va khoang each tori mol muc 
tieu khi be lai quay tra. Tap hop cac vi tri da quan sat (phuang vi va khoang each) 
cho ta cac vi tri tau, noi cac vi tri tau nay lai vdi nhau cho ta vong quay trd cua tau. 


- Ccich xdc dinh thong so: 

Cho tau chay tdi vdi toe do on dinh, be het banh lai sang mot ben va giir 
nguyen goc be lai. Cu sau 10 giay, doc so lieu phuang vi va khoang tdi muc tieu da 
chon, ghi vao bang sau: 
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TT 

Phuong vi (do) 

Khoang c£ch (h£i ty) 

Phircmg vi nghjch (do) 

01 

02 

. 

_ 

. 


- Cdch ve: 

Tren true thang dung trimg vat hudng 000°, lay vi tri ban dau cua tau. Tir vi trf 
do ke cac phuang vi, tren do lay do dai bang khoang each tir vi tri ban dau cua tau 
den muc lieu. Xac dinh cac vi trf tiep theo tren ca sd cua phuang phap, ndi cac vi tri 
lai vdi nhau cho ta vong quay trd. 

2. Phirong phap huong va toe d§ 

- Ca sd cua phuomg phap: 

Sir dung hai thong so hudng va toe do cua tau do dugc tren mcii huang di sau 

khi be laL trong vong 10 giay tau ta di dugc quang dudng S la: 

0 V xl852 in V xl852 
S =-xlO- -. 

3600 360 

Tir hai thong so hudng va quang dudng tau di dugc trong 10 giay tren cac 
hudng di, ta se xac dinh dugc cac vi tri tau, tap hop cac vi tri do cho ta vong quay 
trd cua tau. 

—Xac dinh thong so: 

Cho tau chay on djnh, be banh lai het ve mot ben va giu nguyen goc lai. Cu 10 
giay mot Ian ghi lai hudng va toe do tau. Khi tau quay dugc 360° so vdt hirdng ban 
dau thi thoi. Cac thong so ghi chcp vao bang sau: 


TT 

Hir&ng (d0) 

T6c do (hii ly/giti) 

Khoang c6ch (mOt) 

01 

02 



. 


- Cdch ve: 

Tir cac doi so hudng va khoang each, chon mot true thang dung trung vdi 
hudng 000°, lay goc toa do (O) la vi tri tau luc bat dau be lai. Tir diem O ke hudng 
C\ va xac dinh quang dudng tau di dugc trong 10 giay tren hudng Ci, tim dugc 
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diem A |, cir lan lugt nlur vav ta dirge cac diem A 2 ....A n , n6i lai cho ta vong quay tra 
cua tail (thuang khoang 40 diem). 


3. Sir dung he thong dinh vi ve tinh (GPS) 


~ C ’(7 \o m ciia phwmg phcip: 

Ca so cua phiromg phap la sir dung he thong GPS xac dinh vi tri tau tinh tir khi 
he lai, sau do tap hop cac vi tri se cho ta vong quay lro« Tuy nhien, do khong the ve 
true ticp tren hai do (vong quay tra con tau thuang nhd) nen la phai ve tren giay. 
Muon ve tren giay ta phai chuyen toa do GPS tir toa do cau sang toa do phang (toa 
do De-cac). Tir toa do (ipj, X\) da thu nhan dirge tren GPS ta chuyen doi sang toa do 
De-cac (Oxy) thco cong thirc: 

Y } = 1852.A(pj (m) vai A<pj = cp t — cp^ 

Xj = 1 852.A/cjCos(p] (m) vai AX\ = X\ - X\ 

The hien tung cap toa do ( X it Y,) tuang ung tren he toa dc) De-cac cua to giay da 
chon va noi cac vi tri nay lai cho ta vong quay tra. 

- Xac dinh cac lhong so: 


Khi bat dau cho tau chay, ngirai be lai dong thai be lai mot ben v&i goc lai toi 


da va giu nguyen banh lai a goc be lai do. Cu sau khoang 10 giay ghi lai toa do 
(<Pi, X[) cua tau mot lan. Ghi lien tuc nhu vay vao bang dirai day khi tau quay dugc 
360° so vai hirang be lai ban dau thi thoi. 



- Cach ve: 

Sau khi tinh toan xac dinh dirge X t va Y h Tren true hoanh Ox ta lay hoanh do X ,. 
Tren true tung Oy ta lay tung do Y,. Ndi cac diem co toa do ( X) f Y\) lai vai nhau cho 
ta vong quay trcV cua tau. 


4. Cac phiromg phap khac 

- Sir dung goc kep ngang (ngdy nay it duoc sir dung): 

-Lint vet dnh tau chuyen dong tren man hinh Radar , ket noi may tinh vd in ra 
de tham khcio: 
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5. Vi du minh hoa cho vong quay tro* cua mot tau hang 

Cue thong so: LOA = 143,402m; LBP = 134,112m; Breadth = 19,812m: 
Depth = 12,344m; Full Draft = 9,054m; Full load Displacement = 19.1261: 
May chinh MCR - 5.130BHP X 500RPM., NOR - 4.540 X 480RPM; Bridge to 
Bow = 113,5m; Bridge to stern ~ 30m. 

Warning: The response of the above named vessel may be difference from that 
listed above if any of the following conditions, upon which maneuvering 
information is based are varied 

Calm weather-wind 10 knots or less, calm sea. 

No current. 

Water depth twice the vessel's draft greater 
Clean hull. 

Intermediate draft or unusual trim. 


TURNING CIRCLE 

Speed 

Rud-der 

Full load 

Ballast 

ADV 

Tr. 

Time 

ADV 

Tr. 

Time 

Full ah’d 

Port 

1,795ft 

770ft 

2m-05s 

1,365ft 

735ft 

1m-54s 

10.9kts 

Stb 

1,630ft 

830ft 

2m-00s 

1,345ft 

630ft 

im-50s 

Half ah’d 

Port 

1,780ft 

770ft 

2m-21s 

1,315ft 

670ft 

2m-15s 

9.6 kts 

Stb 

1,610ft 

830ft 

2m-15s 

1,320ft 

735ft 

2m-09s 


1.5. CHAN VIT VA TAC DUNG TRONG Ol£u DONG TAU 

• ■ ■ 

1.5.1. LUC DAY PHAT SINH KH1 CHAN VIT QUAY 


1. Khai niem 


Chan vit la bo phan cuoi cung chuyen cong suat cua may thanh luc day cho tau 

■» \ 

chuyen dong tai hoac lui. Mat kliac, chieu quay cua chan vit, loai chan vit con anh 
hiroaig toi tinh nang quay tro cua tau. Ve van de nay, ngLrdi dicu khien tau can phai 
nam vu'ng dc Igi dung cac iru nhugc diem cua no trong qua trinh dieu dong. 

Chan vit cua tau co the co ba, bon hay nhieu canh. So luang canh nhicu hay it 
kliong anh hudmg den tinh nang quay tror, chan vit nhieu canh khi hoat dong se giam 
do rung cua tau so veri chan vit it canh. Vdi tau mot chan vit, thi chan vit dugc dat a 
sau lai tau, nam trong mat phang true doc va a truoc banh lai. 
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Pha cua chan vit hay con goi la buac cua chan vit, la khoang each mot diem 
tren dau cua canh chan vit tinh tien dugc khi chan vit do quay dugc mot vong trong 
the dac. Gia tri thirc dung cua buac chan vit r\ c co the dugc tinh thong qua bieu thirc 



trong do: S c - ap lire cua nude len chan vit; 

V c - toe do chuyen dong cua chan vit; 
TV/, - cong sual hull ich cua may. 



(a) (b) 


Hinh 1.16. Theo chi&u quay chan vit - Tau chay to'i 

(a). Ch£n vjt chilu phai; (b): Ch£n vjt chieu tr^i 


Kh\ tau chay tak neu dung lu lai tau nhin ve phia mui ma thay canh chan vit 
quay theo chieu thuan chieu kirn dong ho thi dugc goi la chan vit chieu phai. Chan 


vit chieu trai thi ngirge lai, neu dung tir lai tau nhin ve phia mui se lhay canh chan 
vit quay theo chieu ngixoc chieu kim dong ho thi tau chay tori (hinh 1.16). 


2, Luc day phat sinh khi chan vit quay 

Khi chan vit quay trong nuac, dong nuac sinh ra do thanh phan phan tuc ngang 
luon bao quanh banh lai ngay ca khi ca dien tich tam lai nam trong mat phang true 
doc cua tau, nghTa la khi banh lai de so khong. 

De thay ro anh huong cua chieu quay chan vit tai tinh nang quay tra ta co the 
xet mot chan vit chieu phai 4 canh, vi tri cac canh tai mot thai diem nao do diroc ki 
hieu la I, II, III, IV va cac phan lire ngang do cac canh sinh ra dugc ki hieu la 
kS, C 3 , C 4 . Xet tai mot thai diem tuc thai cac luc nay co the dugc minh hoa nhu 
hinh 1.17. 

- Canh I day luong nuac phia tren quay sang ngang va xuong duai, tao ra phan 
lire ngang C 1, phan lire ngang C 1 co chieu tir tren xuong dudi gan theo chieu thang 
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dung (hinh 1.17 minh hoa tai thoi diem tuc thcri) nen khong gay anh huang d 8 n ti'nh 
nang quay tra eiia tau. Phan lire cua nirac D\ c 6 chieu ngirge lai, co tac dung day lai 
tau sang trai. 

- Canh II nam a ben phai quay tir tren xuong va sang ngang quat mot khoi 
nuac tir phai qua trai. Phan lire ngang ('2 tac dung true ticp vao phan duai mat ben 
phai cua banh lai, lam cho lai tau djeh chuyen sang trai. Phan lire nurae £>2 co tac 
dung lam nang lai tau len ma khong co tac dung quay tra. 


Cl 


d 3 




D, 


C 3 


C 4 D 2 


Hinh 1.17. Thanh ph^n Iikc ngang C va phan Ilfc nu’O’c D sinh ra 
khi chan vjt chi§u phai quay chay t&\. 


- Canh III nam a phia dirai, quay tir duai len tren tao ra phan lire ngang C 3 co 
chieu sang ngang va len tren. Phan lire ngang C 3 khong anh huang den quay tra cua 
tau. Phan lire cua nuac D 3 co tac dung day lai tau sang phai. 


- Canh IV nam a ben trai quat mot khoi nuac tu duai len tren vai phan lire 
ngang C 4 dap trirc tiep vao mat tren ben trai cua banh lai. Phan lire ngang C 4 co tac 
dung lam phan lai tau nga sang phai. Phan lire nuac £>4 tuang ung co tac dung nang 
lai tau len ma khong co tac dung quay tra. 


Qua phan tich tren thay rang cac phan lire ngang C\ va C 3 khong gav anh 
huang den quay tra ma chi co (\ va C 4 moi co tac dung. Hai lire t '2 va C t \ ngiroc 
chieu nhau va co phirang vuong goc vai mat phang true doc cua tau. Ta thay canh II 
lam vice theo lnrang sau han canh IV nen lire C 2 > C 4 . Ncu goi lire tong hap cua 
chung la C thi la co the viet C = C '2 - C 4 . Nlnr vay tong hop luc C cung chieu vai 
C' 2 , lam cho lai tau chuyen dich vc phia ben trai. 


Cung qua phan tich tren ta thay rang phan lire nuac tac dung vao canh chan vit 
£>2 va £>4 khong gay anh huang gi den quay tra ma chi co D[ va mcri co tac 
dung. I lai lire nay ngugc chieu nhau va co do lan khac nhau. Canh III lam viec sau 
han canh I nen phan lire D 3 > D\. Neu gpi lire tong hap cua chung la D thi ta co the 
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viet D - D 3 — D\. Nhu vay tong hop phan lire D cung chieu vdi D 3 lam cho lai tau 
dich chuyen vc ben phai. 

1.5.2. CAC DONG NIJOC SINH RA KHI CHAN VIT QUAY 


1* Dong itu’d’c chay tir mui ve lai 

Khi chan vit quay day tau chuyen dong tdi ini xuat hien dong nude chay tir mui 
ve lai, neu banh lai de so khong thi ap lire cua nirac tac dung can bang tren hai mat 
banh lai, vi vay se khong gay anh hirdng den quay trd cua tau ma chi lam cho tau 
luon chuyen dong thang, Ncu be lai ve mot ben man nao do thi dong nay ket hap 
vdi thanh phan phan lire doc cua dong nirac xoay tron do chan vit lao ra se tao nen 
ap lire nirac len mat banh lai lam cho mui tau nga ve man be lai. 


2. Thanh phan xoay tron do chan vit tao ra 

s ^ ■» 5 > \ 

Khi chan vit quay dap luong nirac ve phia sau de day tau chuyen dong ve phia 
trurac, luong nirac nay tao thanh mot dong nirac cuon tron theo chicu ngang cua 
chan vjt. Cac phan tvr cua dong bi day lui, dong thai tham gia hai chuyen dong, vira 
chuyen dong quay vua chuyen dong thang. Khi do, dong bi day lui co the chia 
thanh hai thanh phan tuang img la thanh phan phan lire ngang, ky hieu C, va thanh 
phan phan lire doc, ky hieu fj (}C . 


3. Dong nude hut thco tau 

Khi dung yen, than tau se chiem mot lirong re nude dung bang the tich phan 
chim cua no. Ncu chan vjt dap nude day tau tien ve phia Irudc thi phan chim do se 
dc lai phia sau mol vung trong. Do sir chenh lech ve ap suat ma nude d xung quarth 
nhanh chong tran vao lap cho trong do va klii tau tiep tuc chay tdi thi cac khoang 
trong dirac hinh thanh noi tiep nhau. Nude cung tiep tuc chuyen dong trail vao lap 
nhirng khoang trong tren. Khi do se hinh thanh mot dong nude duoi theo sir chuyen 
dong cua lau de lap cho trong do do phan chim cua vo tau de lai. Ngudi ta goi dong 
nude nay la dong nude hut theo tau. Toe do cua dong nirac hut theo manh nhat d 
gan mat nirdc, giam dan va dat gia tri gan bang khong d dudi ki tau. 

Ncu tau co chan vit chieu phai khi chay tdi, dong nude tran vao nay se sinh ra 
mot lire co tac dung day lai tau qua trai, luc nay ky hieu la b. Mat khac, dong nay co 
chuyen dong xuoi theo tau nen mot phan nao do da sinh ra lire can dong nude chay 
tu mui ve lai, lam giam ap lire tac dung len mat banh lai khi banh lai be sang mot 
man nao do. 


37 



Khi tau dung yen, dong nay khong ton tai, no chi xuat hien khi tau bat dhu 
chuyen dong va tang theo van toe tau. Tau co hinh hop thi dong theo manh, vi vay 
cac tau co phan lai vuong, day bang phang thudmg kho nghc lai hon tau co day va 
thon phia sau lai. 

1.5.3. HIEU U^NG CUA CHAN VIT IC5I DAC TINH DIEU D0NG TAU 

Dieu kien xet a day la tau co trang bi chan vit co budre co dinh, chieu phai, than 
vo tau khong chiu tac dong cua song, gio dong chay. 

1. Khi tau chay tdi banh lai de so khong 

- Thanh phdn phdn lyre ngang C: 

Nhir muc 1.5.1 (2) da trinh bay, tong hop thanh phan phan lire ngang C cung 
chicu vori chieu tac dung cua C 2 , C = C 2 - C 4 . T hanh phan nay co tac dung day lai 
tau sang trai, mui tau sang phai (voi chan vit chieu phai) (hinh 1.17). Con vai chan vit 
chieu trai thi ngugc lai, tong hap lire C se day lai tau sang phai con mui tau sang trai. 

- Thanh phdn phdn lire cua nurac D . 

Cung theo phan tich a muc 1.5.1 (2), thanh phan nay sinh ra khi tau co trem toi. 
Tong hap D cung chicu vai chieu tac dung cua D 3 , - D[ y thanh phan nay co 

tac dung day lai tau sang phai, mui tau sang trai (vai chan vit chieu phai) (hinh 
1.17), con vai chan vit chieu trai thi ngugc lai, tong hap luc D se day lai tau sang 
trai, mui tail sang phai. 

- Thanh phdn dong nude hut theo tau b: 

Nhir muc 1 .5.2 (3) da trinh bay, dong nuac hut theo tau h co tac dung dira mui 
sang phai, lai tau sang trai (vai chan vit chieu phai). Vai chan vit chieu trai thi 
ngugc lai, dong hut theo tau co tac dung day lai tau qua phai, mui tau sang trai. 

Nguai ta nhan thay rang, chan vit chieu phai khi quay, tau co trdm tai thi tong 
hap thanh phan phan lire ngang C va thanh phan do dong nuac hut theo tau b se 1cm 
han phan lire D. Hay not each khac C + b > D, turc la tong hop luc nay se lam cho 
lai tau sang trai mui nga sang phai. Neu chan vit chieu trai thi ngugc lai, tong hap 
C + b > D, nhung lai tau lai nga phai con mui nga sang trai. 

Can luu y rang hien tugng nay xay ra khi tau co trem con neu chua co trdm tai 
thi dong theo b chua xuat hien, do do ban dau khi mcri khoi dong may tai thi mui 
tau co xu huang nga trai. Sau khi co trdm tai thi mui co xu huomg nga phai. Hien 
tugng nay goi la hieu ung chan vit va ta can luu y dac biet khi tau chay ba-lat, khi 
tau chui lai lom. Cac luc co the kliac nhau ve do 1 dm do do hieu ung se co khi manh, 
khi yeu khac nhau. 
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2. Khi tau chay lui banh lai de so khong 

Xet hinh 1.18, dong nude do chan vit sinh ra dap vao lai tau khong deu tai moi 
diem. Dong nay chu yeu khong cuon quanh banh lai ma dap true tiep vao cac ben 
man hong tau phia dudi dirong nude. 



Hinh 1.18. Chan vjt chi&u phai, tau chay lui, banh lai d§ sd khong. 

- Thanh phdn phdn lye ngang C: 

- Canh I sinh ra phan lire ngang C\ . Khoi nuoc do canh 1 sinh ra tir phai sang 
trai va xuoi xuong phia duoi song song veri mat banh lai, do vay C{ khong co tac 
dung quay tra. 

- Canh II quat khoi nirac tir phai sang trai dap vao hong tau man phai sinh ra 

co tac dung lam lai tau sang trai, mui sang phai. 

- Canh III quat khoi nuoc tir duoi len tao ra C 3 1 song song vai mat banh lai 
khong co tac dung quay tror. 

- Canh IV quat khoi nirac tir tren xuong duai va sang phai tao ra CY dap vao 
hong tau man trai lam cho duoi tau qua phai, mui qua trai. 

Qua phan tich thay C 2 > C 4 vi canh II quay khoi nuac hoan toan dap vao hong 
tau man phai phia tren, con canh IV thi mot phan khoi nude luon qua ki tau sang 
ben phai, phan con lai dap vao hong tau man trai. Do vay tac dung cua tong hap 
phan lire ngang C' lam mui tau sang phai. 

- Thanh phdn phdn lire D 

Phan tich tuang tir nhu khi tau chay tai, ta thay thanh phan chi co tac dung 
dim lai tau xuong va D 4 chi co tac dung nang lai tau len. Cac thanh phan D\ lam 
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cho lai tau nga sang phai; D 3 ’ lam lai tau nga sang trai. Vi Dj > D\ nen tong hop 
D’ = Di — D{ lam cho lai tau nga sang trai va mui tau nga sang phai. 

- Thanh phdn dong nude chdy tie mui ve lai: 

Dong chay tu lai ve mui khong co til': dung quay trd. Nhu vay tong hop cac luc 
C\ iy cung chieii va co tac dung lam cho lai tau nga trai, mui tau ng<i sang phai (voi 
chan vit chieu phai). Vai chan vit chieu trai thi ngugc lai, khi lui thi lai nga phai con 
mui nga trai. Tom lai khi chay lui. mui co xu huong nga cung chieu voi chieu quay- 
chan vit va viec nga mui nay manh horn rat nhieu so voi khi tai. 


1.5.4, MOl TUONG QUAN CUA CHAN VIT DOI VCH SI/THAY DOI CHR DO 
MOAT DONG CUA MAY TAU 

Dieu kien xet or day cung tuorng tu nhu tren, nghTa la xet mot tau co trang bi 
chan vit co biroc co dinh, chieu phai, than vo tau khong chju tac dong cua song, gio 
dong chay. 


1. Tau tien on dinh 


Luc nay may chinh da lam viec on dinh, toe do tau tuorng ung voi che do quy 
dinh cua may, banh lai de so khong, ta thay: 

- Lire day cua may P day tau tien thang; 

- Lire do dong nirac thco h day lai tau sang trai mui sang phai; 

- Luc do chan vit quay tao ra dong nirac sinh ra lire tong hap C day lai tau sang 
trai mui sang phai; 


- Phan lire tong hop D day lai tau nga sang phai mui sang trai. 

Khi tau bat dau tien on dinh, phan luc D giam dan nen C + b > D tire la tong 
hop lire nay lam cho lai tau nga sang trai mui nga sang phai. Chan vit chieu trai thi 
ngugc lai, lai tau nga sang phai, mui tau nga sang trai. 


2. Tau lui on djnh 

Banh lai de so khong, chan vit doi chieu quay, tau lui on djnh, luc nay ta thay: 

- Luc day do may chinh sinh ra P lam tau lui thang; 

- Luc do dong nuac chan vit quay tao ra luc C' lam mui tau nga sang phai; 

- Phan lire D' day lai tau sang trai mui nga sang phai. 

Tong hep cac luc C' + D’ lam cho mui tau nga phai manh. Chan vit chieu trai 
thi ngugc lai, mui nga sang trai manh (mui nga cung chieu vai chieu quay chan vit). 
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3, Tau dang dirng, ticn may 

- Lire day cua may chinh P day tau tien; 

“ Phan lire D xuat hien Ian nhat day lai tau nga sang phai mui tau sang trai; 

- Lire do cac canh chan vit tao ra C bat dau tac dong nen chira lorn lam va day 
lai tau nga sang trai mui sang phai. 

Do D > C nen lai tau nga sang phai, mui tau nga sang trai. Chan vit chieu trai 
thi ngugc lai, lai tau nga sang trai, mui nga sang phai. 


4. Tau dang dung lui may 

- Luc day P day tau lui; 

r / * 

- Phan lire D xuat hien lan nhat day lai tau nga sang trai mui nga sang phai; 

- Lire do cac canh chan vit tao ra C bat dau tac dong nen khong lan lam va day 
lai tau nga sang trai, mui nga sang phai. 

Do D va C tac dong cung chieu nen mui tau nga sang phai manh. 


5. Thay doi may tir ticn sang lui 


Neu may dang ticn ta dung may va chuycn sang lui ngay thi tau van tiep tuc 
ticn do quan tinh. Do doi chieu tac dung cua may nen cac lire tac dong lam lech 
huemg tau cung thay doi. Khi dung may (chan vit ngtmg quay), cac luc P, C, D 
khong con nhung den khi quay lui lai xuat hien cac luc sau: 

- Luc day cua may P day tau lui pha tron; 


Luc C day lai tau nga sang trai, mui nga sang phai; 

- Phan lire D day lai tau nga sang trai, mui nga sang phai. 

Do D va C tac dong cung chieu nen mui tau nga sang phai. Tuy nhien khi dang 
con quan tinh tai thi mui chua nga phai ngay. 


6. Thay doi may tir lui sang tien 

Khi may dang lui ta dung may, cac luc P, C\ D ngung tac dong, tau ticp tuc 
chuyen dong lui, khi chuyen sang may ticn thi: 

- Phan lire D dua lai tau nga sang phai, mui nga sang trai; 

- Luc C dua lai tau nga sang trai, mui nga sang phai; 

Do D > C nen lai tau van nga sang phai, mui nga sang trai. 
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7. Kct luan 

- Khi tau dang dung yen neu cho may chay toi va tau chira c 6 tron thi lai tau se 
nga theo chieu chan vit (chan vit chicu phai thi lai nga sang phai, chan vit chicu trai 
thi lai nga sang trai) va mui nga thco chieu ngugc lai. 

- Khi tau da co tron toi mui tau co xu hirang nga theo chieu chan vit, 

- Khi tien hanh quay tro tau. nen quay theo chieu chan vit dc then gian lirom 
vong ngan va lai dung dirge hieu ung chan vit khi lui. 

- Khi lui tau rat kho giur tau thang hircrng, lai tau co xu huerng lech theo chieu 
quay lui, vi vay voi tau co chan vit chicu phai nen tao dieu kien dirge cap cau man 
trai, vi khi dung may de lui vira pha trem vua day lai tau ep vao cau, tuy nhien can 
chu y ycu to gio. 


1.5.5. AN!! Hl/CJNG PHOI HOP GIUA BANH LAI VA CHAN VIT T6l SU' 
DIEU KHIENTAU 


Ncu goi thanh phan lire do chan vit day tau ve phia trudre hoac keo tau lui lai la 
Q\ Khi tau co tron toi thi Q co chieu tir lai ve mui theo phuong doc tau, con khi lui 
thi ngugc lai. C la thanh phan phan luc ngang con D la phan lire. Tong hop cac lire 
Q, C, Z> la N. Tuy truong hop nm chieu ciia Q, D, C co the khac nhau. Anh huerng 
phoi hgp giura banh lai va chan vjt toi su dieu khien tau nhu hinh LI9. (Hinh ve 
mang tinh minh hoa). 


I. Tau khong tron so vori nuoc, may chay toi 


Q 



A 

Lai het trai 


Q 



Lai s6 kh6ng 




Lai nga phai, 
mui nga trSi 


Lai nga phai, 
mui nga tr£i 


L&i nga trai, 
muf nga phai 


Hinh 1.19. Tau khong co tr6n so voi nu*<yc, may chay toi. 
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2. Tau khong tr&n so voi niroc, may chay lui 



Lai het trai 


Lai so khong 


Lai het phai 



D + C 


Lai nga trai, 
mui nga phai 


Lai nga trai, 
mui nga phai 


Lai nga phai, 
mui nga trai 


Hinh 1.20. Tau khong c6 tr<yn so vo*i ni^oc, may chay lui. 


3. Tau co troll t(Vi, may chay toi 



Lai het trai 
C + b 



k* 

N 


Lai nga phai, 
mui nga trai 


Lai so khong 
C + b 



Lai nga trai, 
mui nga phai 


Lai het phai 

C + b 



Lai nga trai, 
mGi nga phai 


Hinh 1.21. T£u c6 trdn t<yi, may chay t6i. 
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4. Tau co tron liii, may chay lui 



| p / X 


Lai het tr£i Lai s6 khong Lai h£t phai 



D+C D + C L) + C 

Lai nga trai, Lai nga trai, Lai nga phai, 

mui nga phai mui nga phai mui nga trai 


Hinh 1.22. Tau co t r&n lui, may chay lui. 


5. Cac lira y 

- Tau tien hoac lui neu tang van toe thi tac dung banh lai tang; 

/ \ f J V f 9 

- Khi mdri bat dau chuyen dong tac dung cua chan vit doi vai su dieu khien tot 
han tac dung cua banh lai (do van toe con nho). Do vay tau mot chan vit quay trong 
vung hep nen sir dung may tien het va lui het tung dot de giam quan tinh tau. 

- Phai su dung banh lai ket hop chan vit de giu tau thang huong. 


1.6. QUAN TINH CUA TAU 

L6.1. KHAINIHM 

9 

I* Dang chay tori het may lap tire dung may (quan tinh tir do) "Inertia 0 

Ngircri ta xac dinh dac tinh dung trong dieu kien tau day hang va tau khong 
hang. Cho tau chay toi a cac chc do may tai het, tai trung binh, tai cham va that 
chain. 6 moi che do may nhu vay ta cho dung may, dong thai xac dinh cac thong so: 

- Quang duang tau di dugc tu khi dung may (dang a toe do ban dau) den cac 
toe do thap hem. 
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- Thai gian tir khi dirng may den cac toe do thap horn. 

Sau khi co cac thong so tren ta lap thanh bang. Cac thong so nay se giup ich 
cho ngucri dieu khicn tail khi dieu dong tau vao cau. dua tau den vi tri neo... 

2. Dang chay toi het may chuyen sang lui het may (quan tinh khan cap) 
"Crash stop" 

Tvong tu nhir khi xac dinh dac tinh dung. Ta cung xac dinh dac tinh lui het 
may trong hai dieu kien: tau day hang va tau khong hang. Cho tau chay toi a cac 
chc do may toi het, toi trung binh, tai cham va that cham. 6 moi che do may nhu 
vay ta cho lui het may, dong thoi xac dinh cac thong so: 

- Quang duong tau di dugc tir khi lui het may (dang 6 toe do ban dau) den cac 
toe do thap hom va den khi dung han. 

- Thoi gian tu khi lui het may den cac toe do thap hon va den khi dung han. 

Sau khi co cac thong so tren ta lap thanh bang. Cac thong so nay se giup ich 
cho ngudi dieu khien tau khi dieu dong tau vao cau, dua tau den vi tri neo 7 chu yeu 
la trong cac tinh huong khan cap. 

1.6.2. QUAN TINH CUA TAU 

L Dinh nghla, phuong trmh quan tinh 

- Dinh nghTa: 

Quan tinh cua tau la kha nang giu nguyen trang thai chuyen dong ban dau khi 
lire day cua may ngimg tac dong. 

Thuc vay, khi tau dang chuyen dong toi hoac lui neu ta dung may thi con tau 
khong dung han lai ngay ma van con tiep tuc chuyen dong toi hoac lui mot doan roi 
moi dirng han. 

- Phuomg trinh quan tinh: 

dV 

Tir phuang trinh chuyen dong cua tau: m — + R - P , ta co the viet: 

dt 


P~R = m 


(1.19) 


Day la phuang trinh quan tinh, tir phircmg trinh nay cho thay khoi iuomg tau (m) 
va van toe tau ( V) quyet dinh nhung tinh chat cua quan tinh, vi: 

P> R^> l au co gia toe toi, chuyen dong co xu huong tang; 

P = R => Giu nguyen trang thai (on dinh chuyen dong); 
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P < R => Tau chuyen dong cham dan. 

Qua Irinh ham chuyen dong tau xay ra khi P giam hoac R tang. 

2. Cac thanh phan cua quan tmh 

Quang dirang quan tinh la doan duomg ma tau van con tiep tuc chuyen dong 
dugc theo tron cu truac khi dirng lai. 

Thoi gian quan tinh la khoang thoi gian tau van con giur dugc tron den khi 
dirng han. 

\ 

3. Cac chu y vc quan tinh tau 

- Quan tinh cua tail ti le thuan vcri khoi lugng va toe do ban dau ciia tau; 

- Quan tinh tai bao gio cung Ion hern quan tinh lui; 

— Quan tinh chiu tac dong cua song, gio, dong chay; 

- Tau co mom cang sau, be mat cang rap thi quan tinh cang nho; 

- Quan tinh cua tau phu thuoc kieu va cong suat ciia may (he thong dong lire); 

- Quan tinh tau phu thuoc su sap xep hang hoa (nghieng, chui) hay trang thai 
cua tau. 

4. Sur can thiet phai xac dinh quan tmh 

Nham xac dinh dugc thoi gian va quang duang can thiet de lay tron hoac pha 
tron cho thich hop, uoc lugng khoang each khi dua vao cau, khi neo, khi dieu dong 
tranh va... Xac dinh quan tinh mot con tau giup cho nguai sT quan hang hai nam 
vTrng dugc dac tinh dieu dong cua tau dc dua ra cac giai phap dieu dong thich hgp. 


5* Xac djnh quang duong va thoi gian dirng tau 


- Ham tu do 


* / / 

Bang quan sat thuc te: Dirge tien hanh trong trucmg thir. Dan tau di tren lurong 
thich hgp, thuan Igi cho viec xac dinh vj tri. Xac djnh cac vi tri chi'nh xac va ghi 
chep day du thoi gian tien hanh. Goi quang dirong quan tinh la S, va thoi gian tirong 
irng la /, ta co: 


fS - X, + S 2 
{/ =/, + / 2 


( 1 . 20 ) 


trong do: 


S\ - quang dirong tinh tu khi co Ienh dirng may toi cho den khi may 
dirng tuong irng thoi gian la t\. 
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.So - quang ducrng tu khi may tdi dimg cho den khi tau dirng han lai 
tuomg ling thcri gian ia 12 . 

Bang tinh loan; Ta xac dinh cac gia tri Sj va t t trong tirng giai doan: 

Giai doan 1; Tu* khi ra lenh dung may cho den khi may dirng, do menh lenh tir 
buong lai xuong buong dieu khien may thuc hicn diroc phai co do trc la thdi gian t\. 
Ta co the xac dinh dirge nhd dong ho bam giay, luc nay lau van chuyen dong thang 
vdi quang dudng di chuyen dugc la S[ = V\J[ + trong do V\ la toe do ban dau co gia 
tri khong doi 6 giai doan 1. 

Giai doan 2: May tdi da durng nen tau bi ham lai bang lire can cua nude tac 
dong len vo tau. Tau chuyen dong cham dan, phuorng trinh can bang cua chuyen 
dong co dang sau: 

dV . _ 


m -= -R 2 , 

di 2 


( 1 . 21 ) 


vdi m la khoi lugng cua tau (kg) va R 2 la luc can vo tau ung vdi toe do cua giai 
doan 1 (N). 


Ta co; 




ill If Jt, i'f 


]•>'- 


K, i V, 


£ 

J dt = >2 -— >2 j h 


v 2 1 


RAv: v. 


dS - Vdi = -m — x x V , 

Rx v 2 

trong do: V\ - toe do dau cua giai doan 1 = hang so; 

V 2 - toe do cuoi cua giai doan 1; 

V\ - toe do dau cua giai doan 2; 

* , , t 

Vj — toe do cuoi cua giai doan 2. 
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m 


Ta tinh duac - — In 
- k 


( „• > 


¥ 


, toe do tau a dau giai doan 2 la V\ , o da> 


V\ = V\ va cuoi giai doan 2 la V 2 = K 2 . Theo thong ke Ihi gia trj i 2 = 1 5 giay, thirc 
te gia tri nay khoang 20 4 - 30 giay. 

Ham cuong hue: Ham cirong birc bao gom hai giai doan: 

- Giai doan ham tir do tinh tir luc dung may cho den khi toe do tau dat den mot 
gia tri cho phep de sir dung may lui an toan. Quang dirong va thoi gian giai doan 
nay da dugc tinh toan nhir da noi 6 tren. 

- Giai doan ciromg hue tinh tir luc may da chuyen sang che do lui cho den khi 
tau da dirng han lai tren mat nirdc (khong con trdm tori). Quang dirong va ihdri gian 
dugc tinh tir khi tau bat dau co may liiL luc nay tau mat dan dong nang do lire can 
ban than va sire keo lui ciia may. 


-P , 

di 3 Y 


( 1 . 22 ) 


trong do: R 2 - lire can tau tirong img giai doan 3 ( V 2 giam dan tir gia tri V 2 xuong 
ta ki hieu R 3 ); 

P x - lire keo lui do chan vit lui. 


A 

R, 


r Yi' 

\Vi J 


R^ — R 2 


fir \ 2 


K V U 


=> dt = — 


mdV 


m V\ 


R, 


P x +%xVf 

V{ 




dS = - 


mV'idV 


,2 


R"s -) 


=> s~> - 


mV 2 


/ 


2R* 


x 2.31n 


\ 


, + i 

V Pxi 


vay: S) ulm - S\+ S 2 + S$ 

t ham = U + 1i + h 


1 6.3. NHUNG BIRN PHAP NANG CAO HIKU QUA 1 IAM TAU 

1. Sir dung du hoac neo noi 

Chu yen dung cho loai tau nho, cac tau chuyen dung dac biet hoac xuong ciru 
sinh. Ngiroi ta lha du ra hai ben man, no co the giam quan tinh quang dirong xuong 
2,6 lan va quan tinh thoi gian xuong ba lan. Voi du niroc (2 du co dirong kinh 
(fj = 14,6m) co the sinh ra mot lire can bang 51 tan, tuy nhien khi van toe nho hon 7 
hai ly/gi 6 thi hieu suat du giam, ti le voi binh phuang van toe. 
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2. Dung banh lai dac bift, ong dan nirorc tijr dong 


- Bank lai due biet: 

* * / \ / 
Gom hai tarn lai ghep vao voi nhau qua mot he thong ban le. co mot he thong 

truyen lire dong mo lam cho hai tarn nay co the mo ra ve hai phia voi mot goc vai 

mat phang true doc tau 90°. Theo tinh toan tot nhat la 70° (hinh 1.23). 



Hint) 1.23. Sir dung banh lai dac biet. 


- Ong dan nuexe tu dong: 

Bo trf phia mui la mot bo phan ong dSn nude vao co nap di£u khien dirge. Khi 
can dong mo, niroc vao qua ong va doi goc 90° ve hai phia man dan den lire can 
tang len ho tro pha iron (hinh 1.24). 



Hinh 1.24. 6ng din nude tu 3 dong. 


3. Tha nco 

Tha neo pha tron la bien phap thudng hay su dung. Neu tha hai nco va ket hgp 
voi tir 1 -7- 2 dirdng lin till lire can tang 40 -r- 50%. Thirc te slt dung neo trong truremg 
hop phong tranh dam va, can, tai nan, quay trd trong vung hep. Viec tha neo nhir 
vay se lam tinh nang dieu dong tang. Vong quay tro hep di, van toe giam, tau kem 
on djnh tren hirdng di nhung tinh an lai tang vi tha neo se tang tai len dong co dan 
den tang toe do dong chay bao banh lai, tuc la tang hieu suat banh lai. Trong tarn 
lire can chuyen ve phia mui nhieu hon nen mo-men quay cua banh lai tang. 


1.7. Ol£ll DONG TAU NHI^U CHAN VIT 

ft « 

1.7. 1. DIEU D0NG TAU NHIEU CHAN VIT 

1* Tau hai chan vit 

Thong thudng hai chan vit dirge bo tri doi xihig nhau qua mat phang true doc 
cua tau va dugc gan theo kieu chum tren hoac chum diroi, quay ngugc chieu nhau. 

Kieu chum tren thi chan vit ben phai la chan vit chieu trai (hinh 1.25a). 

Kieu chum duoi thi chan vit ben phai la chan vit chieu phai (1.25b) (thirc te hay 
bo tri kieu chum duoi). 
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Tau hai chan vit co tinh nang dieu khien tot horn loai mot chan vit nhirng cong 
suat huxi l'ch cua may truyen cho chan vit kcm hern. 

Xct cac lire C D sinh ra giong loai mot chan vit nhirng ngirge chieu nhau nen 
triet ticu nhau (neu tiromg img vai nhau). 

Cung mot dieu kien nhir nhau, duang kinh quay tra ve hai man la nhu nhau, 

Neu de mol chan vit chay tien con mot chay lui thi hieu qua quay tro rat lot, 
vong quay tro nho han nhieu so vai tau mot chan vit. Khi ket hop be lai ve ben 
quay tra (thirang la ben may lui) dirang kinh quay tra con giam nua. Liru y rang 
neu mot chan vit tien va mot chan vit lui thi tau con co them chuyen dong lien (do 
cong suat tien luon lom horn cong suat lui). Do vay> muon quay tror tai cho thi nen de 
toe do cua chan vit tai nho han lui mot bac. 



Hinh 1.25 . Chan v|t dtpgc b6 tri theo kilu chum tren (a) va dir^i (b). 


Chuyen dong tai cua tau hai chan vit kem on dinh han loai mot chan vit, nhirng 

a r \ P V 

chuyen dong lui (neu hai may deu quay) thi on dinh horn (cac dong chay bao deu hai 
man tau) nglna la tau hai chan vit khi lui khong bi dao mui nhu loai mqt chan vit. 
Nhirgc diem la hay bi dao mui trong dieu kien thai tiet xau, dac biet khi tau bi lac 
ngang vi hai chan vit quat nuac khong deu. 


2. Tau ba chan vit 

Chan vit giua ga;i trung vai m§t phang true doe cua tau. Hai chan vit con lai 
gan doi xung qua mat phang true doc va quay ngirge chicu nhau (thuomg \k chum 
duai) va chan vit giua gan thap han mot chut (hinh 1.26). 



Hinh 1.26 . Cach b6 tri tau 3 chan vjt. 
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Neu tau co mot banh lai thi gan sau chan vit giua, neu hai banh lai thi gan sau 
hai chan vit ben. Tac dung chan vit giua giong tau mot chan vit con hai chan vit ben 
giong tau hai chan vit. 

Khi quay tra dung mot ho^c hai may ngirgc chieu nhau thi dirong kinh vong 
quay trdr se nho. Ca ba chan vit cung lam viec tien (hoac lui) thi mui c6 xu huang 
nga phai. 

Cimg mot van toe tien va cung goc lai thi du’ong kinh vong quay tra nho nhat 
khi sir dung mot may giua. 

Khi sir dung ca ba may tien, dirorng kinh vong quay tra Ian nhat. 

Khi dang quay tra veri ca hai may, neu ngimg mot may a ben phia quay tra thi 
toe do quay tra se tang. 

Muon lui thang huang nen cho may giua lui dieu chinh toe do quay ciia hai 
may ben de gitr thang hudng, hoac cho hai may ben lui. Neu lai tau lech ben nao thi 

\ r / 

dua banh lai vc ben ay va cho may giua tien. 

Neu chang may he thong lai bi hong, muon gitr tau di thang ta thay doi vong 
quay cua cac chan vit ben. 

Neu chan vit ben khac ten vai man tau thi tinh dieu khien kem. 

Uu diem cua loai tau nay la tinh nang dieu dong cao horn loai hai chan vit. 


3. Tau nhieu chan vit 


Hien nay co mot so tau trang bi bon hoac nam chan vit tra len. De phan tich su 
anh huang den tinh nang dieu khien cua cac loai nay, ta phai dira vao sir bo tri cua 
cac chan vit. Qua viec phan tich cac tau mot, hai hoac ba chan vit co the rut ra 
nhung dac tinh dieu khien. Tau co tu bon hoac nam chan vit tra len thi ngoai so 
chan vit a sau lai, nguai ta con bo tri ca chan vit man mui, chu yeu phuc vu cho 
dieu dong, quay tra tau. 


1.7.2. DIEU D0NG TAU CO CHAN VIT MAN “THRUSTER" 

1. Uu nhugc diem ciia chan vit man 

Chan vit man ngay cang tra nen thong dung tren cac tau buon. Chan vit man 
cung co nhung iru diem va nhugc diem nhir bat ky thiet bi nao khac. 

- Ifu diem: 

Dat a vi tri xa nhat ve mui ho^c lai cua con tau nen hieu qua Ion. 

San sang tai moi thai diem, khong nhu tau lai. 

Dieu khien chuycn huang sang mot ben rat tot ma khong anh hircmg cua tron tai. 
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Tiet kiem chi phi do viec giam thue tau lai. 

- Ninnyc diem: 

Tro nen it co hieu qua khi toe do tau tang len. 

Cong suat thap han mot tau lai hicn dai. 

Khong the sir dung de giam toe do tau, hoac chong do lai dong chav tir mui 
hoac tir lai. 

Yeu cau lien tuc bao quan de dam bao do tin cay. 

Kem hieu qua khi man nirac tau nho. 

Chan vjt man da dugc sur dung nhir mot tau lai d£ di chuyen mui va lai tau sang 
mot ben, dieu khien tau khi liii, dieu dong tau cap man vao cau hoac ben tau, giu 
cho mui tau hudmg ngugc gio tai cac toe do cham khi tha, keo neo. Ro rang no dugc 
sir dung va co lai ich nhieu cho nguoi di bien hem la cac khiem khuyet cua no. Chan 
vjt man la mot thiet bi hum ich de bo sung cho neo va tau lai, nhimg dT nhien khong 
the thay the cho tau lai trong moi truong hgp dugc. 

Can nho rang, chan vjt man co hieu qua cao nhat 6 cac toe do tau khoang 2 hai 
ly/gi a va nho hom, khong nen tin tuong vao cac toe do cao hom. Day la mot van de 
het sue quan trong. 


2, Quay tro* voi chan vit man phia mui "Bow Thruster" 

Tac dung cua chan vit man mui chi co the dugc xac dinh bang thuc te. Nhieu 
bie.u do ly thuyet da chi ra hieu qua cua thiet bi nay 6 cac toe do 6 hai ly/gicr va Ion 
hom, khong nen tin vao cac bicu do nay. Co tau da dugc thiet ke can than, nhung 
bicu do treo tren buong lai lai khong dung nhu thuc te. 

Nen de chan vit man mui cua tau minh truac het quay chuyen sang ben phai roi 

y i \ 

sang trai, danh dau mot diem dinh huong cho tau, roi dua mui huong qua hudmg gio 
moi lan. Day la cong viec dieu dong rat thu vi doi voi nguoi di bien, vi so lieu da 
thu thap dugc lam cho nguoi sT quan hang hai co the du doan chac chan hieu qua 
cua chan vit man mui, nhat la khi dieu dong tau qua mot khu neo dong due hoac giu 
cho mui tau khong bi dat theo hudmg gio de tha neo. Nen thuc hien viec dieu dong 
nay lan dau dr toe do 1 hai ly/gid va lam lai 6 toe do 3 hai ly/gior. Quan sat xem sir 
khac nhau giua ly thuyet va thuc te, thu lam lai 6 toe do 6 hai ly/gidr. Nhieu khi so 
lieu khong he giong nhu trong tam bang yet thi "Poster card" tren buong lai. 

Chuan bi mot bieu do toe do tuong umg voi tac dung ciia chan vit man (thay doi 
hudmg thco cac do tren giay (do/giay) bing vi^c quan sat hoac bang toe do chi bao 
goc quay, neu thiet bi do san co) de chi dan cho minh va cho ca hoa tieu su dung. 
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Bieu do do chung ta lap true tiep tren tau se chinh xac hon va hum ich hom bi£u d6 
da cap cho tau khi ban giao tau (luc mai rai nha may). 


1.8. CHAN V[T BI^N BLP6C 

1.8.1. OIEU DONG TAU CO CHAN VIT BIEN BUOfC (CVBB) 
1. Gioi thicu vc chan vj t bien biruc 


Chan vit bien buac diroc che tao lan dau vao n&m 1884, cung voi sir tien bo cua 
khoa hoc ky thuat ve nganh dong lire hoc, con tau dirge trang bi dong ca dot trong, 
tua -bin hoi va dac bict la sir xuat hien tua-bin khi khong dao chieu lam cho yeu 
cau sir dung chan vit bien buac ngay cang tang. 

Neu goi r\ la buac cua chan vit (quang duerng di chuyen dirge sau 1 vong quay) 
S V 

thi r\ = 0 trong do .So la ap luc chan vit, V 0 la van toe chan vit con N 0 la cong 
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suat may. 


Ngay nay, chan vit bien buac dugc su dung rong rai vi no sir dung cong suat 
cua dong ca a mot gia tri luc can nhat dinh nao do. Neu luc can nay trong khi khai 
thac co thay doi (chuycn sang lai dat) thi hoac qua tai hoac khong dii tai, nhimg 
CVBB thi sir dung toan bo cong suat cua dong ca a moi gia tri chan vit xac dinh. 
Bieu nay CVBB dap ung dugc. Thong thuorng chan vit bien buac dugc che tao la 
chan vit chieu trai. 


2. He thong CVBB "Control Pitch Proppeler"(CPP) 



Hinh 1. 27. Car c£u truy&n dpng cua chan vit bi£n buac. 

Be chan vit co canh quay dugc thi trong true cua moay-a co bo tri thiet bi lam 
quay canh chan vit. True truyen dpng voi dong ca chinh. Thiet bj lam bien doi buac 
cua canh chan vit gom co cac dong ca thuc hanh tao lire quay canh chan vit, thiet bi 


53 





de truycn nang luong den dong ccr va thiet bi dieu khien canh chan vit. Phin dong 
luc cua he thong dieu khien. Tram dieu khien tu buong lai (hinh 1.27). 

3* Anh hinfrtg cua CVBB den ti'nh nang dieu dong tau 

- Khi tau tai on dink (gid sic la xet mot chan vit bien buac cd chieu quay phdi): 
Chan vit tao lire day tai nhir chan vit thuang, cac luc phan lire ngang (C), dong 

theo (b) va phan lire D deu xuat hien nhu chan vit co bude co dinh. Do C + b > D 
mui co xu hudmg nga sang phai. Khi be lai thi cac luc xuat hien nhu chan vit thudng. 

Neu giam budre chan vit, cac lire C, b, D giam nen mui van nga phai nhimg it han. 

Ncu tang buac chan vit thi C, D tang dot ngot, dac biet la b tang do do mui 
cang nga phai manh. 

- Tau chay lid: 

Chan vit tao lire day lui, khac vdi chan vit thuang la chieu quay gifr nguyen. 
Cac lire C va D cung chieu lam cho lai tau cang nga sang phai, mui nga trai, con 
dong theo khong co (giai thich thco phan chan vit chieu trai). 

Neu be lai phai, mui cang nga trai manh han. Be lai trai mot it, lai tau co the 
khong nga phai hay trai. 

- Tau chay tai chan vit tao luc lid: 

Ba luc C +■ D + b cung chieu lam mui nga sang phai manh. Neu be lai phai thi 
lire cua dong nuac ngirac (A) kha Ion, vao thai diem dau co the Ion hem C + D + b 
lam mui nga phai hoac dung yen. 

Khi tron tai giam thi dong nuac nguac giam va xu huang mui nga trai tang. 
Ncu be lai trai luc dau mui cang nga trai manh. 

- Tdu chay lid chan vit tao luc tai: 

Luc dau D > C vi luong nuac cua chan vit chua on dinh, do vay neu de lai so 
khong thi mui nga trai nhe. Neu be lai phai thi dong nguac trung vai D va lire luong 
nude chan vit dap len tarn lai Ccr = C nen A + d > C + Ccv turc la mui nga trai. 

Ncu trdn lui giam thi A giam iuc la: C + Cci r> D + A Mui nga phai. Trdn lui 
bang khong thi tau bat dau chay tdi, mui nga phai nhu thuang le. Tuc la co hai 
trudng hop khac chan vit thuang mot chut. 

1.8.2. NHUNG CHU Y KHI SU' DUNG CVBB, PHAN LOAT CVBB 
1. Nhung chu y khi sir dung chan vit bicn hiro'c 
Khi thay doi sue tai cua may chtnh phai tien hanh tir tir va theo thu tu. 
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Khi giam toe do tau phai giam vong quay cua may triroc sau do moi giam biroc 
chan vjt. 1 

Muon tang toe do tau phai tang bircrc chan vit trude sau do mai tang vong quay 
cua may. 

Khi di bien dai ngay nen dira chan vit ve mot biroc co dinh de tang tuoi tho cua 
cac to hop va he thong dieu khien no, tao dieu kien sir dung may chinh a chc do lam 
viec lgi nhat. 

Khi may cua chan vit bien bircrc khong lam viec, tau hanh trinh bang may khac 
nen de chan vit bien biroc quay tu do de tau de an lai va sue can 6 chan vit giam di. 


2. Phan loai chan vit bien burre 
• ■ 

— Phan loai theo pham vi thay doi buoc chan vit: 

Hoat dong 6 moi che do (co the dat bat ky or vi tri nao tir khoang het may toi 
den het may lui). 

Nhieu vj tri, dam bao mot so che do (thirong 3 che do) 

- Phan loai theo nguyen ly tao luc quay ednh chan vit: 

Thuy lire, dien - co, co hoc, bang tay. 

- Phan loai theo nguyen ly thiet ke he thong dieu khien: 

+ Truy theo: Moi vi tri canh chan vit ung voi mot vi tri can gat dieu khien. 

+ Khong truy theo: Dua tay gat khoi vi tri trung gian lam canh chan vit quay, 
dira tay gat trd ve canh chan vit van giu vi tri do. 

Ngay nay thuong dung chan vit bien biroc hoat dong dr moi che do voi true 

^ V ■) 

truyen dong thuy lire va dieu khien truy theo. 


1.8.3. UU NHIT0C DIEM CUA CHAN VIT BIEN BU0C 

1. LTu diem 

- Khong can dao chieu quay chan vit o moi che do nen co the su dung cho loai 
may tua-bin khong can co bo phan canh tua-bin lui. 

- Tao ra bat ky toe do nao tir 0 -5- toi da ma so vong quay chan vit do dong co 
tao ra khong doi (chi can doi buoc chan vit). 

- Dat che do hoat dong toi iru cho dong co (ket hop so vong quay dong co va 
buoc chan vit). 

- Giam 30 -h 40% thao tac dieu dong may, dom gian hoa viec dieu dong may. 
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- Giam so lan phat dong va thay doi vong quay ciia dong ca dan d£n tang tu6i 
tho ciia dong ca. 

- Khong can truyen lcnh xuong may. 

- Tien lgri khi dieu dong cap cau, lai keo... 

- Giam quang duang va thori gian phanh ham pha tran. 

- Buac chan vit luon phii hap vai dong ca ma chan vit thirang khong co. 


2. Nhuac diem 

Nhu ta biet cac dac tinh dieu dong cua tau lap dat chan vit bien buac khac so 
vai tau co chan vit co dinh. Cac he thong chan vit bien buac co nhieu uu diem han 
vai vice lap dat dong ca Diezen vi khong can phai dung may va khai dong lai khi 
lui. Co the chon dugc rat nhieu cac toe do khac nhau. Han nira, co the lui nhe ma 
dieu nay thi khong the thuc hien dugc vai loai tau dan dong bang Tuabin. Khong 
nhir cac con tau thong thirang, co the thay doi huong cua lire day nhieu lan ma no 
khong anh lurang gi den sir qua tai cua thiet bi nen klu\ Co luc, nhung ini diem nay 
da dirge sir dung la ca sa de khuyen cao cac tau dau sieu lan (VLCC) nen lap dat 
thiet bi day do. Tuy nhien, cung nen xem xet den cac nhugc diem cua no, truac khi 
quyet dinh co bat buoc phai lap dat chan vit bien buac hay khong? Vi: 

- Vai tau co lap dat chan vit bien buac, khi ta giam toe do, dong nucrc pliia sau 
banh lai co dau hieu bi ngat trir khi buac dirge giam rat tu tu. Day la su bat loi lac 
dong den viec dieu khien tau. Vj tri canh cua chan vit khong the d§t a vi trl so 
khong de dung tau an toan, vi no lam ngit hoan toan dong chay can thiet tac dong 
vao banh lai. 

- Khi lui thi hicu qua cua chan vit bien buac thap han chan vit thuong. Van de 
dieu khien da noi co nhieu phuc tap, khi muon lam cho con tau dat ra khoi duang di 
thi gap nhieu kho khan han, vi phai su dung may lui trong mot thai gian dai de 
dung tau. 

— Khi den gan cau, cac au hoac tram hoa tieu, vai loai tau co chan vit bien buac 
ta phai giam may som han tau co chan vit thirang. Roi su dung buac chan vit a muc 
thap nhat de dieu khien banh lai a toe do thap khi trom tai da dugc giam vua du. 

- Do chan vjt bien buac thong thirang may co so vong quay cao, ngay ca khi 
tau dung yen trong cau vai vi tri so khong cua canh, do v£y phai Urn y cac day phia 
sau lai co the vuang vao chan vjt khi vao ra cau. Do vay, nen thong bao cho nhung 
nguai bat day tren ba do la viec lam can thiet, day co the bi vuang trong mot thai 
gian rat ngan, can than trong doi vai tau lai lam viec phia sau lai. Ngoai ra khi canh 
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boat dong or vj tri so khong trong mot thai gian dah van tao ra mot dong nirac. dong 
lurdrc nay doi khi anh hircrng den vice dieu dong tau, do vay can kru y. 

- Duong kinh true moay-a Ion horn so vai chan vit thirdrng khoang 1,5 Ein gay 
kho khan cho vice tao dicu kien cho dong chay hao co Iqri. 

- Trong In gnu Ian hern chan v it thireVnu 2 -r 2,5 Ian. 

- He so co ich thap hon 1 -r 3% 

-- Dong co di veri chan vit bicn buac phai co bo dicu toe (dicu chinh so vong 
quay). Neu khong, luc canh chan vit qua vi tri "Dung" thi dong ca se gan nhu 
khonu lai dan den nuuv hiem. 


1.9. TU BONG HOA QUA TRiNH OlfeU DONG TAU 

1.9.1. XIJ THE PH AT TRI UN VA MUC DICU TU DONG HOA 

Dc)i (au bicn tren the giai ngay nay khong ngirng tang len, kich thirdre tau. mat 
do cac luong chay cung tang dang kc. Cong suat dong lire tau tang chain horn so vai 
su tang tai trong, do do tinh nang dicu dong cua cac tau Ian bj giam, tire la phan ung 
cham vai vice be lai, quang dirong va thai gian quan tinh bi bicn doi. Thai gian lay 
va pha tran tang len. Bi mat ctieu khien a cac van toe nho kc ca lui va tai. 

Dc tang hieu suat dicu khien va lam cho tinh nang dicu dong tot len, nguai ta da 
khong ngirng hoan thicn he dong luc nhu chup chan vit xoay, chan vit bicn birac de 
ho Ira cho vice quay tro va banh lai chu dong. 

Dc giam quang drnmg va thai gian pha trdn phai ung dung nlurng ket can 
phanh ham thu dong nhu: Banh lai dong ma tao luong nuac dac biet bang dirdrng 
ong, mui qua 1c. Con he thong chu dong nhu: Thiet bi phan lire ten lira va thict bi 
tao luong nirac, luong hoi lam viec tu nhung nguon nang luomg doc lap. 

1.9.2. TIJ’ DONG HOA QUA TRINII DIEU KHIEN MAY CHINII VA Cl IAN VIT 

Nharn dat hieu qua cao khi cong suat may chinh a mot che do xac dinh co lai 
horn ca, dong thai giam tai mire loi thieu thai gian dicu dong. 

Cac tau ngay nay dcu trang bj he thong may tir dong hoa cao, co the dieu khien 
true tiep tren buong lai. Ket hap cac loai chan vit dac biet nhu bien buac, he thong 
lai tau chu dong nham dam bao an toan cho tau. dat hieu qua kinh le cao han. Tu 
dong hoa lam cho tinh nang dieu dong va hieu suat con tau tot han, sT quan lai tau 
mo rong dirge kha nang dieu khien tau, nham dam bao an toan va nang cao hieu 
suat ciia doi tau va ma rong kha nang cua nguai lai trong viec dicu khien. 
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1.9.3. MOT SO HE THONG TV' O0NG HOA QUA TRINH DIEU KHIEN TAU 

l. He thong phong ngira dam va tren bien 

Vice tir dong hoa qua trinh tranh va tau tren bien diroc thirc hien nher he thong 
Ra-da (Radar), he thong tir dong do giai "Automatic Radar Plotting Aids" (ARPA), 
de giai quyet mot so van dc nhir sau: 

- Phat hien muc tieu. toa do muc tieu, cac thong so chuy£n dong cua no, tir 
dong bat muc tieu de tiep tuc theo doi, bam sat, danh gia mire do nguy hiem, dua ra 
cac phuang an dieu dong dc phong ngira dam va. 

Hien nay da so tau van tai lorn va tau dau deu dirge trang bi cac he thong tu 
dong tranh va nhir: 

- Digiplot (Hoa Ky) xir ly tranh va 200 muc tieu; 

- Selenia (Italia) xir ly tranh va 40 muc tieu; 

- Brig (Lien Xo cu) xir ly tranh va 16 muc lieu. 


2. He thong hang hai t ra giup viec dieu dong tau 

Trong dieu dong, viec xac dinh van toe chuycn dong va tinh toan hudmg chuyen 
dich cua tau mot each chinh xac la dieu rat quan trong. 

He thong vo tuyen dinh vi M Dopler" ket hop vai thiet bi vi xir ly bang each do 
hien cac tan so cua tin hicu vo tuyen phat va thu cho phep tir dong tinh loan va ghi 
nhan van toe tau, khoang each da di dirge va khoang each tai muc tieu. Tom lai sau 

% ¥ r \ / 

khi xu ly cac thong tin can thiet cho phep la tiep can cau vdi van toe bao nhicu a 
cac diem a cuoi mui, lai va goc tiep can. Ngoai ra con co cac he thong "Dopier" 
thuy am cung dua tren hieu ung Dopier. Ngay nay img dung ket hop ca "Dopier - 
Radar" va thuy am, cac he thong song vo tuyen dien cue ngan, sieu am, lade, quang 
hoc vo tuyen truyen hinh... 


w 

3, Bo chi bao van toe goc quay tra 

Tren cac tau co trong tai Ian, nham dam bao an toan khi hanh trinh a nai chat 
hep, nguai ta trang bj bo chi bao toe do quay Ira. Nguyen ly lam vice dua vao hicu 
img con quay. 

Ghcp bo chi bao van toe quay tra vai thiet bi tu lai tu dong, cho phep giam bien 
do dao lai tau, lam giam thdri gian ton that khi hanh trinh. 
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Chipong 2 

CAC YEU T6 ANH HUONG TUI 

BAC TINH DIEU DONG TAU 

■ ■ 


2.1. ANH HUdNG CUA NGOAI LUC 

2.1.1. ANH HUONG CUA CAC DIEU KIEN KHI TUONG THUY VAN 

A > 

\. Anh huong cua gio 

Mc)t con tau dang chay trong dieu kien khong co gio hay dong chay thi chi gap 
sire can cua nuac va sire can khong dang ke cua khong khi. Cong suat may chinh 
chi dung de day con tau chay lai hoac lui. Khi khoi khong khi chuyen dong va tra 
thanh gio, se anh hudrng Ion den chuyen dong con tau. Gio co the giup sue hoac can 
tra viec dicu khien tau. Neu dong chay ngirge chieu vai gio se tao ra hien tirgng hai 
lire bii tru\ luc nay ngirge lai lire kia. Thirc chat qua trinh dicu dong tau se phu thuoc 
mot phan vao sue gio, huong gio, ket cau phan noi cua tau. 

Sue gio co the dugc tinh bang cong thuc gan dung sau: 


r2 


( 2 . 1 ) 


7> w =0,004tfxt 

trong do: W - dien tich mat hung gio ( Ft”): 

V - toe do gio (hai ly/gicr) va P\\ la sue gio (Pound = 0,454 kg), 

Neu dom vi cua W la m 2 ; sue gio P\\ la kg con toe do gio V la hai ly/gia thi 
cong thirc tren co dang: P\\> = 8,185 W.\T 

Dien tich mat lnrng gio co the dugc tinh gan dung bang cac cong thirc: 

Gio thoi ngang: W = (LOAx D)-(LBPxd nj ) 

Gio thoi a phia mui: W - Bx D- Bx d 

trong do: LOA la chieu dai Ion nhat (in); B la chieu rcmg lan nhat (m); D la chieu 
sau Ion nhat cua tau (m); LBP la chieu dai giua hai duerng thuy trirc mui lai (m); 
d m la mdn niroc trung binh (m) va dj la man nuac mui cua tau (m). 

Vi du; 1 tau co trong tai 70.000 DWT trong dieu kien khong hang, man nuac 
mui (d/= 16 Ft); man nuac lai ( d a - 26 Ft); LOA = 800 Ft; LBP - 765 Ft; B = 115 Ft; 


( 2 . 2 ) 

(2.3) 


59 



D = 56 Ft; cong suat may = 20.000Hp va cong suat may lui = 16.000Hp. Gia sir gio 
co toe do 25 hai ly/gid. Con tau se chju tac dong cua gio nhir sau: 

- Neu gio thoi ngang: W = (800 x 56) - 765 x (16 + 26)/2 = 28.735 FC 
Sue gio: Pn = 0,004 x 28.735 x 25 x 25 = 71.837,5 Pound = 32,614 tan 

- Neu gio thoi d phi a mui: W — (11 5 x 56) - (l 15 x 16) = 4.600 Ft" 

Sue gio: Pi\ = 0,004 x 4600 x 25 x 25 - 1 1.500 Pound - 5,221 tan 


- Gin ngimc "Head Wind": 

Neu co gio ngucrc veVi toe do gio -- 25 hai lv/gid tac dong len tan thi con tan se 
chin mot lire tac dung khoang tren 5 tan ca khi tori va lui (hinh 2.1). Nhirng khi lui. 
do lam quay "Pivot Point" di chuyen ve phia sau nen con tau se mat thang hang, 
triromg hop nay muon duy tri sir dieu khien khi gio ldn phai sir dung tau lai o phia 
mui hoac chan vit mui (neu gio yeu). 


(a) 


(b) 




6 tan 


6 tan 


25 hai ly/gio 1 


Hinh 2.1. Anh hirdng cua gio nguo'c khi tau chay tdi (a) va 
khi chay lui (b). Oidm danh d£u * la tarn quay “Pivot Point". 


— Gio veil "Wind on the Bow": 


Cling vdi vi du tren, neu mui tau tao vdi hirdng gio mot goc 30°, thi gio se tac 
dong vao man tren gio mot lire 15 tan va chinh mui khoang 2 tan. Nhung neu hirdng 
mui tau tao vdi hirdng gio mot goc 60° thi lire nay se la 27 tan, con lire d mui chi 


con khoang 2 tan (hinh 2.2). 



4 tan 


15 tan 



25 hai ty/gid 



2 t&n 


27 tan 


Hinh 2.2 . Anh hirdng cua gio vat khi tau chay tdi. 

(a): Gio c6 g6c man 30° phai; (b): Gi6 cd gdc man 60° phai. 
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Hinti 2.3. (a): anh huang cua gio ngang; (b): khi ch^y to>i; (c): khi chay lui 
Biem danh diu * la tam quay “Pivot Point". 


Trong dieu kien tau dung yen tren mat nucrc, do chui lai gio sc tac dong mot lire 
khoang 36 tan (tam diem ve phia trirac m§t phang su’dm giira) (hinh 2.3a). Khi tau 
co trdm chung ta cilia ra lam hai trirong hop, khi tau chay tai va khi chay lui. 

Khi tau chay tai, tam quay (P) di chuyen ve phia mui (hinh 2.3b), luc nay co 
the sir dung banh lai de dieu chinh sir nga miii. 

Khi chay lui, tam quay di chuyen ve phia lai (hinh 2.3c). Neu muon gift tau 
thang huang se vo cung kho khan, mui tau luon co xu huang nga sang phai manh. 

- Gio xnoi "Following Wind": 

Gio xuoi da phan lam tang van loc cho tau, nhirng khi sir dung may lui rat kho 
lui thang. 


Trong thai gian dieu khien tau can lien tiic nam dirge hirdmg va luc cua gio. Co 
nhung thay doi tlurang xay ra ma khong co hien tuang bao truac. Ngirai dieu khien 
tau khong nen or suot trong buong lai, neu nhu vay, co the khong biet dirge tinh hinh 
gio. Phai thurbmg di ve man nay hay man kia cua buong iai dc nam dirge Ihirc te. 
Neu khi ra vao cau, tot nhat nen luon co mot la co cam tren dai chi huy de nhin 
huang cor bay ma biet dugc nhanh chong tinh hinh hirong gio tuang doi. Ban dem 
cung nen giu la cor nay vai muc dich da noi. 


Mot tau cho hang nang co man nirac sau thi it bi gio gay anh huang Ian, nhirng 
cac tau co man kho cao nhu tau chdr hanh khach, cong-tcn-na, cha khi hoa long, chor 
o-to, hang rai, tau khong co hang hoac tau dau rong se rat kho dicu khien trong 
trirang hap gio manh. Dong nuac thuang anh huang lcVn han gio neu tau co man 
nirac sau, trir trirang hgp gio rat manh. 
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Mot tau ngirng chay va dc troi dat tir do se co vi trf don gio d ngang than tau. 
Do do co the thay rang khi tau dung iai hoac tien tdi vdi toe do eham thi no co xu 
huong quay phan man noi tren mat nude ve hudng gio. Khi chay lui, lai tau quay vc 
hudng gio cho den khi Iran khong con nfra. 

2. Anh huong cua dong chay 

Mot con tau neu giam loc do ma hi anh huong cua dong chay tao thanh mot goc 
nhon doi vai huong tau Lhi con tau cung co xu the quay ngang siron ve dong chay 
nhu con tau trong gio. Mot khi con tau da khong con Iran so vai nude, con tau sc 
troi dat den tu diem cua dong chay va co the doi huong neu dong chay thay doi. 

Ngudi dieu khien tau phai biet dugc tac dong cua dong chay trong thdi gian dan 
tau va bict dugc nhfrng bien dong co the dien ra do mot so tinh huong. Dong chay 
trong cang khong the hoan toan dir doan mot each chinh xac bang each can cu vao 
hai do va bang thuy trieu. 'I'huy trieu xuong doi khi co the tao ra dong chay manh. 
Dong chay bat thuong co the do mira Ion hay nirac thai cac nha may gay ra. Mot 
com mua Ian mori xay den co the tao nen dong nirdc bo xung tang them hru lirorng 
nuac chay trong mot cang song. 

* / r 

Co the bict dugc huong dong chay khi nhin nhung tau nho neo trong hen, 
nhumg tau lan thi cham bi anh huong horn vi cac tau nay phai mat nhicu thai gian de 
quay theo huong thuy trieu va doi khi cung co the nam xuoi theo huong gio neu 
dong chay khong du manh. 

Muon danh gia dong chay tren be mat, ta co the quan sat nirac chay ngang qua 
cuoi cac cau tau hoac cac phao, hoac chuyen dong cua cac manh vun troi noi tren 
mat nude. Can nhd rang khi nhfrng quan sat nay dugc tien lianh gan con tau thi 6 
day co the bi chan vit cua tau, tau lai, hoac chuyen dong cua tau lam thay doi di. 

Dong chay lam cho cac tinh nang quan tinh bj thay doi, vong quay trd bj bien dang. 

/ V ^ 

- Dong xuoi lam tang van toe giam tinh nang dieu khien; 

- Dong ngugc lam giam van toe, nhung tinh n£ng dieu khien tang: 

- Tir cho sau vao cho can tau kho an lai, thuc te neu do sau H < 1,5 morn nude cl 
thi toe do giam; 

- Cho nong can thi mdn nude co xu hudng tang va may rung. 


3* Anh hudng cua song 

Phu ihuoc hudng song va lire lac dung cua song. Thudng lhi phirang truyen 
song trung vdi phuang cua gio. Khi gap song, tau de bi dao lac, giam do ben do 
chan dong vo... 
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- Song xuoi co the lam cho tau chui mui hoac lai, dieu dong kho, cong hieu 
banh lai giam, doi khi van toe cung bi giam. 

- Song ngirge lam giam toe do, neu song nho dl an lai horn. Neu song lan lam 
tau hi va dap manh, rat kho dieu khien banh lai, can chu y. 

- Song ngang gay nen lac ngang lam tinh nSng dieu dong cua tau kem Nen ban 
che dan tau di ngang song, nhat la khi song ngang Ion. 

Dc han ebe tac dong cua song, can tao ra mot huemg di lech thich hop so vai 
huong song gio. 


4. Vo tau bi rong reu ha bam 

Rong reu bam a vo day tau lam giam van toe cua tau. Mure do bam phu thuoc 
dieu kien dia ly, thuy van va cac yeu to sinb hoc cua vung khai thac tau. Vo bi bam 
ban co the giam van toe tai 20% trong vong mot nam dau. Duong kmh vong quay 
tro cung giam, ke ea quang dirong va thdri gian pha tran. Ngoai ra con thay doi 
nhicu dac tinh dieu dong khac cua tau. 


2.1.2. ANH HUONG CUA DAY LUONG VA CAC CHU Y KHI HANH TR1NH 
TRONG LUONG LACH HLP 

1. Anh htfong cua day luong 

Sir thay doi hinh dang day bien ngoai dai duang khong anh huong gi den cac 
dac tinh dieu dong cua con tau, nhirng a nurac nong thi co van de. Cac hieu irng pbu 
do sir thay doi dac biet ve hinh dang day luong la nguyen nhan gay ra: 

- Mui tau di chuyen each xa cho nuac nong han. Day la hieu ung "Bern bcY, 

/ * 

dugc tao ra do ap suat a khu virc mui tang len, ta nhin thay nuac nhir dugc dang cao 
len giua mui tau va bai can hoac ba. 

- Con tau di chuyen toan bo mot ben man ve phia gan cho nuac nong khi ma 
phan giua tau di chuyen song song qua cho do. Su di chuyen nay dugc tao nen la do 
sir tang toe do cua dong nuac chay qua khu vuc bi han che giua tau va cho can, ket 
qua la lam giam ap suat ben man do cua tau. 

- Phan lai cua tau di chuyen ve phia khu vuc can han hoac phia ba, do van toe 
dong chay a khu vuc phia sau tail bj suy giam. 


Chinh xac han can noi rang "Mot con tau co xu huong huong mui ra khoi bai 
can". Su hut vao ba dugc thay lan han nhieu so vai "Dem ba" va no lam cho tau dao 
khi gap cho can hoac gan ba. Day la hieu ung quan trong va no co the lam cho 
viec lai lau kho khan khi gap phai sir thay doi cua hinh dang day luong a vung 
nuac nong. 
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Tat ca cac hicu ung nay da dirge cam nlian tuy theo sir giam do sau khi tan a 
giai doan den cang hoac cau, se tr a non rd ret hern khi tail hanh trinh trong cac luong 


kenh hep, mrac ndng. 



Hinh 2.4. Anh huerng do su thay d6i hinh dang day bey. 


- "Dieu khien cue tau I an a mrac nong": 

"Moi cuoc nghien cim du. lien hanh do mol nhdm cac edng ty va cac to chive 
hang hai dime thuc hicn tic thdng 7/1977 ' sir dung tern ESSO OSAKA dc xdc dinh 
ede dac tinh dieu dong fan Ian {VLCC) a nude nong. Vice nghien cim nay dd dime 
truyen ha rang rdi vd duac sir dung I dm cho ly thuyet trirdc kia linh te him. So lieu 
nay cung dime sir dung de thong qua chuang trinh may tlnh cho cue md phong dieu 
dong khde nhau , nhdm hudn hiyen cho ede si quan hoong. Cue cuoc fhir dd thdng 
qua do trdi nguac vai ede y kien tnede dd ede tdu Ian (VLCC) Iqi co khd ndng dieu 
dong cao han a viing mrac ndng va vice Idi holm loan lime hicn lot ca khi may tai 
vd khi dd dung". 

Khi do sau dudi ki tau giam se xuat hien hien tugng rung dong ciia vo tan suot 
tir mui den lai. Luc nay, can kiem tra he thong lai va giam toe do dc giam tai mire 
thap nhat su rung lac. Cac thay doi khac neu so sanh co the thay: 

- Nude sau (Iren hien): 

Tinh on dinh huang tuy theo hinh dang vo tau va do chui. 

Toe do quay tra phu thuoc vao dac diem vd tau va tinh on dinh huang di cua no. 

Duong kmh vong quay trcr gan bang ba lan chieu dai tau. 

Nhan thay viec mat toe do khi chuyen huang lan. 

Mat tran tai tren mat nuoc yen lang khi dung may, chin anh huang cac yen to 
nhu lircmg re nuac, do chui, hinh dang vd tau. 

Mui tau co xu hudmg nga phai khi may lui (chan vit chieu phai). 

- Nude nong: 

Tinh on dinh hudmg tra nen ro rang horn, viec dieu khien "dirge cai thicn". 
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Toe do quay tror chain han a vung nirac sau. 

Duong kinh vong quay trd co the tang len gap doi so vdi quay trd a nirac sau. 

Trcm tdi khi dung may thap hom so voi nude sau, nhirng tau di duoc doan 
duong dai han. 

Mui tau nga phai khi lai de so khong, toe do nga phai Ion hon d vung nuac sau 
(chan vit chieu phai). 

Khi thay doi hirdng di, toe do tau se giam a mure do it han vung nuac sau. 

2. Hien tirong tang mon nirac va bien doi hieu so man nuac 

Khi con tau bat dau di chuyen tren mat nuac, no phai chm sir thay doi man 
nirac trung binh, do la hien tuang bi chim xuong. Viec thay doi nay co the xuat hicn 
tuang duang ca ve phia trirac va phia sau, hoac la Ion han a phia truac mui hoac 
lai. Kct qua cua viec thay doi do chui goi la hien tuang "Chim them" "SQUAT". 

Khi di chuyen tren mat nuac, con tau da chiem cho trong nuac mot hrang 
tuang duang vai chinh no. Luang nuac nay di chuyen ra xung quanh vo tau tren 
moi huong. Nuac da bi chicm cho di chuyen chu yeu ra doc hai ben man tau va a 
duai than tau tra ve duoi tau de "Lap" khoang trong khi tau di chuyen tai va viec 
tang van toe cxxng tao ra su suy giam ap sual tuang ung lan han. Ap suat suy giam 
nay se lam cho tau chim them (tang man nuac) tai mui hay lai phu thuoc vao vi tri 
nai nao ma ap suat suy giam ldn nhat doc theo than tau. 

Khi con tau vao vung nude nong, dong nude chiem cho tang len, bi han chc do 
viec giam khoang trong ca phia dudi va tren mot hoac hai man tau. Mure do gidi han 
hoac "He so can trd" phu thuoc vao mot vai thay doi sau: 

- Toe do ctia tau tren mat nude; 

- Ti so giua mom nude va do sau; 

- Ti so giua dien tfch mat cat ngang cua tau va dien tich mat cat ngang cua 
luong (hinh 2.5); 

- He so beo the tich (cac anh huong cua he so beo the tich tdi mdn nude va dac 
tinh dien dong); 

Luang re nude cua tau quyet dinh khoi luemg nude tran ra xung quanh vo tau 
tai toe do da cho. Goi fx la he so can "Blockage Factor", ta co: 

b*d 


Jb ” 


BxH 


(2.4) 


trong do: b - chieu rong va d la mdn nude tau (m); 

H - do sau va B la chieu rong luong (m). 
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Hinh 2.5. Cac kich thudc tau, ludng va moi quan he giu>a chung 


Trudc het, ta xcm xet anh hudng cua toe do tau, vi day la yeu td bao trum ma 
ngirai dieu kliien lau phai quan tam nhat. Dira tren sir quan sat ca con tau thuc te va 
cac mo hinh mau, ngirdi ta thay rang hien tugng "Chim them" bien d6i ty le thuan 
vai binh phucmg toe do. Neu toe do tau tSng gap doi thi hien tuang chim them co he 
so tang gap bon. Vi vay, toe do va hien tuang "Chim them" phai dugc su quan tam 
rat Ion cua ngirai dieu khien tau, nhat la vai cac tau Ion hien nay thi do sau dudi ki 
tau thudng la rat nho khi di tren luong. 

Dien tich mat cat ngang ldn nhat cua phan chim vo tau dugc quan sat bang each 
nhin mat cat ngang giua lau trong cac ban ve ho so tau, no co gia tri khi ta so sanh 
vdi dien tich mat cat ngang cua luong hep. Ti so cua hai dien tich nay quyet dinh 
khoang trong ma nude phai chay qua do. Ro rang la, dien tich nho thi lam cho toe 
do dong chay d khu vuc do tang len khi tau co toe do, dan tdi ap suat xung quanh 
tau giam xuong nhieu hom. 

Do nghieng thay doi cung tac dong den dong nude theo each tuang tu, ro rang 
chung cung rat quan trong doi vdi ngudi di bicn. 

Tong do chim them d ngoai bien khai, co the dugc tinh vdi do chinh xac vua du 
cho mot tau dau sieu ldn (VLCC) theo cong thuc sau: 


S (met) = Cb x 


V' 


100 


hoac 


S (Feet) = Cb x 


V 

30 


(2.5) 

( 2 . 6 ) 


trong do: S - do chim them (met - cong thuc 2.5 ho^c Feet - 2.6); 

Cb - he so beo the tich va kla toe do cua tau (hai ly/gid). 
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Ci vung nude nong (vung nude bi giai han do sail), do chim them dirge tinh 
toan bang gap doi dai luong S dugc tinh tir cong thuc tren, nghTa la d vung nude 
nong can, vung nirac bi han che, do chim them tuemg dircmg vdi 25. Khi mot con 
tau co he so beo the tich la 0,8 dang hanh trinh a vung nude nong vdi toe do 10 hai 
ly/gid, no se bi chim them xuong vao khoang 1,6 met. Neu toe do giam di mot nua 
(con 5 .hai ly/gid) thi do chim them chi con la 0,4 met hoac la bang 1/4 do chim 
them so vai toe do cao. 

Anh hudng cua toe do va he so can cua tau tdi cac dac tinh dieu khien co the 
dugc giai thich van tat: Mot con tau a tren mat nuac bi han che, co the so sanh vai 
mot "Piston" trong xi lanh, rd rang la de lai con tau di thang ve phia trude khi lire 
can tang se gap nhieu kho khan. Do vay, a day co mol giai han thuc te doi vai toe 
do ma con tau eo the hanh trinh tren luong: Tau di vai toe do 16 hai ly/gia (vi du a 
vong quay may 80 ngoai bien khai) thi chi dat toe do 9 hoac 10 hai ly/gia vai so 
vong quay tuomg tu a vung nirac nong. Giai han nay dat dugc khi dong nuac chay 
theo a cac toe do tuomg doi cao, con tau tra nen kho lai, xuat hien viec rung Ian suot 
chieu dai tau va phat sinh mot loat song lorn a duoi tau. Lan song do tau chay tao ra 
tra nen ngan va doc, bi gay doc theo chicu dai cua no va di chuyen ra ngoai vai mot 
goc lan han so vai chieu dai tau lai thai diem khi ma dong chay theo 1dm nhat xung 
quanh vo tau. Con tau gia day dugc ggi la "Keo theo nhieu nuac". 

Vay hien tugng tang man nude se xuat hien d phia lai hay mui manh horn? Chi 
co the xac dinh chinh xac dugc bang each quan sat, nhung mot kinh nghiem thong 
thudng dugc chap nhan van dung la vdi mot con tau co he so beo the tich ldn 
(Ck > 0,75), hau het la cac tau vien duang, co dicn tich day dan nhu cac tau dau va 
tau chd hang rdi ldn, se bi chim them ve mui. 

Tau cang ldn, man nude cang sau thi do chim them cang trd nen la van de quan 
trong. Bat buoc ngudi dieu khien tau phai chu y den do chilli them khi xep hang va 
phai giam toe do khi tau day man dang hanh trinh trong luong hep nong. Trirdc kia, 
hau het cac sT quan tau da phuc vu tren cac tau ca ldn, nhung hien tirang chim them 
kliong dugc dc y den. Cac tau ngay nay, chd hang vdi trong lai ldn nhat, can phai 

r * i r 

biet gidi han toe do de hien tugng chim them nho nhat khi di trong luong. 


3. Hif n tuomg giam toe do khi di vao vung nong can 

Mol vung nude dugc goi la vung nong can, khi do sau cua no nho han hai den 

H 

ba lan mom nude cua tau (- £2^-3), vdi H la do sau nai chay tau con d la man 

d 

nude cua tau va neu su dung toe do tau d mure V < (0,6-=-0,8)^ x H thi se xuat hien 
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lire can do sir ma sat giira nude vdi day luong khien song ngang phat tri£n manh. Sir 
phan bo ap lire nude len than vo tau phat trien khong dong deu, kha nang dieu dong 
cua tau bi thay doi han di. 

Khi ti so ~< 2 -i- 3 va neu su dung toe do tau d mure V - yjg* II thi tau sc tao 
ra song ngang gan nhu 90° so vdi hirdng chay tau. Luc nay bude song se ti le thuan 

2 7iV 2 

vdi binh phuang toe do tau (X = -), tau se kho nghe lai va se bi chim xuong 

mot luomg Ad = 0,5 A.. Ngoai ra song do tau chay gay ra se pha buy long, sirbn doc 
kenh luong, gay mat an toan cho tau thuyen khac hoat dong, neo dau trong khu vuc 
luong kenh do. 

Khi ti so ^-<1,3 va neu sir dung toe do tau d mure se rat nguy 

hiem cho tau, so gia mdn nude ehim them Ad se la cue dai, tau se mat kha nang 
nghe lai. Luc do luomg chim them Ad se ti le vdi binh phuomg toe do tau, mot each 

^ -j 

tong quat ta co the xac dinh luong chim them theo cong thuc sau: 



(2.7) 


trong do: V— toe do tau (met/giay); 

£ = 9,81 (met/giay 2 ); 

Sj( - dien tich mat cat ngang kenh luong; 
/ 

Sg - dien tich mat cat ngang cua tau. 


2.1.3. TINH NANG QUAY TRC5 TRONG VUNG NLTCJC NONG 

Khi vao viing nude nong, do sau dudi ki tau giam, co the lam cho cac dac tinh 
an lai co tot hom, mot tau khong on dinh tren hudng di trd nen de lai hom va tinh 
khong on dinh giam. Day la mot su thuc, neu con tau khong co hien tuong chim 
them qua nhieu ve phia trude khi no chay tdi, trong trudng hop do cac anh hudng 
den do on dinh do nude nong se bi triet tieu bdi su thay doi do chui. Cac dac tinh 
dieu dong tau se bi thay doi nhu: 

- Duong ktnh vong quay trd cua tau tang khi vao viing nude nong (neu do sau 
bang 1,2 Ian mdn nude cua tau hoac thap hom) dudng kinh co the gap doi so vdi 
tren bien (cho sau). 
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- Ta« lirgn vong nhicu hon khi lui. 

- Do chiii cua tau thay doi, morn nuoc tang nhieu horn a phia mui hoac phia lai 
tuy thuoc chu yeu vao hinh dang vo tau. 

Nhung su thay doi nay xuat hien khi do sau cua nucrc giam xuong, do vay phai 
luon luon ghi nho. 

2.1.4. HIEN TUONG IIIJT NHAU GILTA HAT TAu KHI HANH TRINH TRONG 
LUONG LACH HEP 

1. Tac dung tu-o*ng ho phat sinh giira hai tau 



Hinh 2.6. Sljk ph^n b6 ap Ilpc nLP6«c khi con t&u dang chay. 


Khi dieu dong trong luong lach hep, doi khi tau thuyen phai tranh ho§c vugt 
nhau. Ncu khong chu y thi se xay ra hien tucrng hai tau va cham nhau voi toan bp 
than tau. Ngiroi ta goi day la hien tircmg hut nhau. Nguyen nhan cua hien tuong hai 
tau hut nhau la do hai tau di theo hai huang song song vai nhau, vugt hoac tranh 
vugt nhau man doi man gan nhau va di voi toe do Ion. Ban than moi tau da tao nen 
sir phan bo ap luc nuoc khong deu theo chieu dai cua chung va giira hai tau cung 
tao nen nhung vung ap lire nuoc khac nhau, do la vung nuoc cua hai man tau doi 
dien voi bo co ap lire cao horn vung nuoc giua hai man doi dien nhau. 

Khi hai lau hanh trinh 6 noi chat hpp, neu gan nhau se de bj hut nhau. Thirc ra 
do la do sir chenh ap lire nuoc giura hai tau. So do phan bo ap luc cua mot con tau 
dang hanh trinh nhu hinh 2.6. Theo hinh 2.6 ta thay hinh thanh cac khu vuc co ap 
lure cao (6 phia mui va lai) va ap luc thap (giu:a tau) gay nen sir thay doi huong di 
khi hai tau di qua nhau o khoang each gan. 
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2. Anh hirang giu*a hai tau dang chay 

Neii luong vira du rong, thi vice gap tau thuyen khac don gian chi la de tau ban 
a man ben kia cua minh. Van de tiep theo la quyet dinh xcm "Du rong" la bao 
nhieu, can hoi chu yen cua van de nay la ca tau, dac biet la man nirac va chieu rong 
cua no. 

De minh hoa cho trudng hap nay, ngudi ta da xem xet cac lau gap nhau tren 
kenh dao ‘’Panama” tai cac khuc luong rong khoang 1 50m (500Ft) ma khong co van 
de gi, du ca khoi chieu rong cua chung len tdi 50m (170Ft) (ngoai Irir cac loai tau 
nam trong gidi han qua kenh "Panama", do no khong dirge phep gap bat ky tau nao 
dugc trong luong rong 150m (500Ft) do gidi han ve dieu dong von co ciia no). Gidi 
han nay dugc dua ra dua tren kinh nghiem lam viec cua cac hoa ticu d vung nude 
do va da dugc kiem tra xac nhan lai tren mo phong, co the coi nhu sir chi din mac 
du cac tau co the gap nhau tai cac khu virc co chieu rong nho han 150m (500Ft) 
dudi cac dieu kien phu hgp. Khi cac tau den gan nhau ma gidi han cua ca klioi la 
50m (170Ft) thi viec gap nhau nen thurc hien theo hinh 2.7. Rieng doi vdi cac tau 
khi gap nhau nhu vay thi: 

- (5 vi tri 1, di gan doi hudng va khi con each nhau gan 1,5 chieu dai than tau, 
dua banh lai sang phai de di chuyen mui tau sang phai. 

- Khi sang vi tri 2, mui cua mot tau den chinh ngang mui tau kia, dua banh lai 
sang ben trai de di chuyen lai tau sang phai cho den khi no song song vdi bd. 

- Sang vi tri 3, chuyen banh lai sang phai de chan viec quay. Chu y la tai diem 

r \ * 

nay mui co xu hudng tien lai gan tau kia. Do su ket hop giura hicu ung hut vao bd d 
lai tau man phai va man trai cua tau kia co xu hudng hut vao phia mui tau, tau tiep 
tuc dao mui, nghTa la tiep tuc quay sang trai khi mui di qua lai tau kia. Su dung 
banh lai hop ly de chan viec quay nay va duy tri dieu khien tau bat chap hieu ung 
bd tac dong vao mui va lai. 

- Vi tri 4, khong nen tang goc lai sang phai d bude nay, nen de cho tau minh 
troi cham cham sang trai sao cho mui hudng ra xa bd. Neu ta co gang tir khi tau 
minh qua mui va dang di chuyen ra xa tau kia thi chua han la se va phai no chung 
nao khong d mot ben so vdi tan kia liic gap nhau thi khong chac chac lam, tru khi 
hai tau gap nhau d khoang each qua gan tau kia, nhu vay hai tau se di qua an toan. 

- Giai doan cuoi cung, vi tri 5 khi lai cua tau kia qua lai tau minh, do tac dung 
tuang hd cua hieu ung bd se day lai tau ta ra xa bd han va hai tau se tiep tuc hanh 
trinh an toan. 
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> 
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Hinh 2.7. G^p nhau trong ludng lach hep. 

Can nhac lai rang, toe do cua tau la mot chia khoa quan trong. Tail phai di 
chuycn vori toe do thap hem toe do toi da de Inc hut la nho nhat, duy tri may vira 

n n ^ 9 \ 

phai de co the tang hieu qua cua banh lai khi can thiet. Viec dieu dong nay khong 
kho khan lam, trong thuc te viec nay da duoc chung minh ro rang a kenh "Houston”, 
do la noi ma viec dieu dong gap nhau doi voi cac hoa tieu la binh thuomg. 

Rat nhieu nghien cuu dang thuc hien ca tren mo phong va cac thu nghiem thuc 
te nham xac dinh giai han hanh hai an toan luc g§p nhau tren cac loai kenh luong 
kliac nhau, Ket qua cua viec tim toi nay, co the duoc su dung de dieu khien tau an 
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toan trong cac luong hep, do kich thirac cua tau tiep tuc tang lcn, nhung khong co 
sir tang tuomg xirng cua luong ve chieu rong va chieu sau. 

Nhin vao hinh 2.7 vi tri 3 la nguy hiem nhat cho ca xuoi lan ngugc chieu. Do 
do can het sire luu y khi di ta phai giu khoang each Ian nhat cho phep. 

Thuc tc thay rang khoang each toi thieu giua hai tau nen duy tri la 
/ > KStgyx L (y la phirang truyen song « 30°). Van toe dam bao V < 0,5 Jg.H . Cung 

can liru y cac dieu kien ngoai canh trong luong co the gay nen hut nhau ngay ca vai 
tau dang neo. buoc cAu, buoc phao va tau nho de bi hut vao tau lorn. 

- Tau thuyen vwert tau thuyen khde hoac tau lai keo khde: 

Ky thuat dieu khien mot con tau trong khi virgt tau khac till binh ihimng va 
dam bao dirge an toan chimg nao nguoi dieu khien nhan thuc dune rang toe do de 
thurc hien viec dieu khien la quan trong nhat. Neu tau thuyen vugt a ngang tau 
thuyen hoac tau lai keo khac trong mot khoang thoi gian dai, sc tao cho tau thuyen 
bi vu'gt kho dieu khien, dac biet khi lai tau thuyen do a ngang mui cua tau thuyen 
dang bi vugt. Nen danh cho tau thuyen bi vugt mot khoang each cang rong cang tot 
va duy tri toe do vira phai de lam giam toi thieu khoang thoi gian luc hai tau ngang nhau. 

Tau thuyen bi virgt nen giam toe do tai mure thap nhat nham duy tri tinh an lai 
trirorc khi viec dieu d(mg bat dau, ban nua se giam thai gian cho viec dieu dong cua 
tau thuyen vugt. Tau thuyen vugt neu thay toe do thap, can thiet co the tang vong 
quay cua may, nham tang dong chay qua banh lai va duy tri tot tinh an lai, nhanh 
chong thoat khoi vi tri ca hai tau ben nhau. 

Luat giao thong chi ra cho tau thuyen hoac tau lai keo dang bi vugt phai co 
trach nhiem phu hgp vai tinh huong do. Vi rang tau thuyen bi vugt do dugc xcm 
nhu la dang co van de va hau nhu coi la kho dieu khien, bat ky nha hang hai than 
trong nao deu dong y cho vugt qua den khi viec dieu dong co the thuc hien dirge 
thco dieu kien ma minh cam thay thuan lgi nhat. 


7 * 

3. Anh huong tau dang chay tori tau dang neo dau, cap cau, huge phao 

- Chay qua mot tau dang neo dau 

Truang hap nay doi hoi phai het sire than trong, vi tau dang neo khong co kha 
nang tien hanh mot dong tac tranh ne nao ca. Co nguy ca la lai tau dang neo se bj 
hut ve phia tau dang chay qua. Neu khong co each gi tranh dugc ma phai vugt qua 
qua gan nhau thi phai nha rang tac dong tuemg ho giua hai con tau se dugc han che 
tai muc thap nhat bang each giam toe do hoac cho dung may khi chay ngang qua 
(hinh 2.8.). Ngoai ra mot dieu can nha a day la khong bao gia chay cat ngang qua 
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qua gan phia truac mui mot tau dang neo dau, vi tau minh co the se bi troi dat va 
cham vao neo hoac mui cua tau neo. 


Neo 



A 


Hinh 2.8. Tau dang neo bi line hut cua tciu chay gim. 


- Chay qua mot tau dang cap a can 

Bieu nay la thirong xay ra khi tau chay trong luong hep, trong song. ST quan 
tren tat ca cac tau phai hieu biet su can thiet la phai co dinh chac chan con tau vao 
cau tau. Tau chay ngang qua cang gan va toe do cua no cang Ion thi lire hut gifra hai 
con tau cang lorn. Chan vit quay cung lam lire hut tang len, nhumg khong phai luc 
nao cung co the dung may khi mot tau chay ngang qua tau khac. Cac dao dong dot 
ngot cua tau dang dau trong cau rat co the se lam dut cac day buoc neu cac day nay 
dang trong tinh trang long leo va hau qua co the xay ra thi ai cung de dang hinh 
dung duoc. 



Hinh 2.9. Day bugc tau co th4 bj giit dut khi co tau khac chay 


Mot tau chay ngang qua mot tau khac co the rcri vao tinh trang rat lung tung khi 
khong lam gi duoc de giu* cho hai tau each xa nhau. Bong co phai dung de giam ca 
toe do lan sue hut cua chan vit. Mui tau co xu the tu nhien huong ra xa. Neu lai tau 
den gan tau kia tao ra the nguy hiem thi phai tang dan toe do va be lai han ve phia 
tau dang buoc day. 


Cang phai het sue than trong khi mot tau chay ngang qua mot tau khac de tien 
vao cau tau gan ben canh. Chiec tau dang chuyen dong phai xin phep khi den gan 
de tranh hut nhau, nhung neu tau dang cap trong cau dugc buoc cau tha, day khong 


73 





cang... No sc troi den gan chiec tau dang chay vao. Neu day dirt thi At co nguy ca 
ca hai va cham vao nhau. 

Trong trirong hop tren day, co ba nguyen Ac quan trong d£ tranh tai nan: 

- Chay cham ngang qua tau kia; 

- Khong chay qua gan tau thuyen kia (gin khoang each an loan); 

- Phai buoc tau dung quy each vao cau (hlnh 2,9). 

2.2. ANH HU’^NG DO H1NH DANG THlE=T K£ VA TU* TH£ CUA TAU 

2.2.1. CAU TRIJC HINH DANG 

1. Dai chi huy if giira tau 

Uu diem cua vi tri dai chi huy nay la nguai dieu khien tau a gan tam quay cua 
con tau khi quay tra. Tren mol con tau nho thi day la vj tri toi iru, dac biet la neu ca 
mui tau va lai tau co the trong thay dirge tir dai chi huy. Viec lien lac bang mat la rat 
quan trong doi vai con tau nho, noi ma moi viec dien ra rat nhanh so voi chuyen 
dong nang ne doi voi mot con lau 16n. 

Dai chi huy a giira tau tren mot con tau Ion giup cho ta de dang danh gia toe do 
quay khi nhin vc phia trurac mui hoac ve sau lai, nhung mat khac, do ca hai dau dcu 
xa each ngang nhau, chinh vi vay doi hoi nguai dieu khien phai co su‘ chii y ngang 
nhau. Tuy vi tri dat dai chi huy ma gio tac dong len con tau theo cac each khac 
nhau. Khong co vi tri co lgi hoac bat lgi ve mat nay, nhimg do la mot yeu to ma 
ngiroi dieu khien tau phai tinh den. Kho co the hieu truac duac ve mot con tau, tuy 
nhicn, hau nhir co the khang dinh mot each chac chan rang phan tau chiu nhieu anh 
huong cua gio nhat la noi co dat dai chi huy. Mot thirong tang cao tren mot boong 
tau bang phang se gay lire can gio a diem ay, nhung dieu nay cung co the thay doi 
neu co nhung kicn true khac hoac cac ki§n hang tren boong Neu mot con tau co 
mcm nirac thap cr mui nhung lai lai chim sau, thi gio se anh huong manh doi vai 
mui tau hon lai tau, ngay ca khi dai chi huy dat 6 phia lai tau. 

2. Dai chi huy o' phia lai 

Phan Ion nguai dieu khien tau thich dai chi huy a sau lai. Khi nhin ve phia 
truac hau nhir co the thay dugc loan bo con tau. Khong can phai luon nhin phia sau 
lai tau va khi nhin ve phia lai tau rat dl dang danh gia tinh trang co gi vuerng khong, 
bai vi tir dai chi huy den sau lai tau khoang each khong con bao nhieu. 

Toe do quay cua mui lau luc bat dau cung nhir sap ket thiic co the nhan thay de 
dang ban. 
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Nhirng cung co nhieu nhuoc diem do qua xa mui tau. Khi chon lira dia di£m 
chinh xac de tha neo doi hoi phai tinh toan can than toe do va khoang each. Viec 
lien lac bang mat la khong the dirge. Mat cung khong nhin thay nhirng xuong, pha. 
thuyen buom va cac tau thuyen nho khac. Thoi quen theo doi phiromg vi cua nhirng 
tau thuyen di cat hudng de danh gia nguy co va chain rat han chc, vi chi co the irdc 
doan rang con tau kia se khong va vao dai chi huy cua tau minh, trong khi van co 
mot nguy co va chain khac cua mui tau. Trong sirorng mu, chieu dai qua co vc phia 
trirdc co the du de ngan ngudi dung trong dai chi huy thay dirge bat cur chuyeti gi 
trude mui tau. 


3. Dai chi huy 6* phia mui 

Mot vai iru diem cua dai chi huy dat phia truoc tau, doi khi lai la nhung nhirge 
diem so vai dai chi huy dat 6 sau lai va ngugc lai. Voi dai chi huy phia truoc mui, 
ngudi dieu khicn tau co dugc tarn nhin tuyet voi khi con tau tien den gan cau. hoac 
khi quay mui tau thang vao cau. Hoa tieu, thuyen trirdng hau nhu nhin thay ca du’gc 
16 nong neo khi tha neo. Trong suong mu, ngudi dieu khien tau co dugc them tam 
nhin rat quy gia va dac biet khi dua tau vao au thuyen hoSc da u thi lot nhat la co vi 
tri d mui tau la bo phan den trude, co the nhin thay ro cura ra vao hoac lien he bang 
mat voi ngudi tren bd. 

Nhung nhuoc diem cua dai chi huy phia truoc mui la lam cho ngudi ta kho 
khan trong cong viec danh gia dung hudng di cua tau. Trong trudng hop quay tau 
ma khong co trdn vc phia tru'dc thi dai chi huy d mui hay sau lai cung nhu nhau, 
nhirng khi quay tau gan mui dat bang mot vdng quay gan 90 thi doi hoi phai co su 
xet doan va thich ung hoan loan khac. 


2.2.2. THIET KE 


1. Ti lc giua cac kich thirdc 


Su bien doi cua he so beo the tich chiem nude co anh hudng tdi dai luirng the 

^ V 

tich nude chiem cho. Do cao toe cua tau la ham cua he so beo 5= -, (trong do 

LBd 

L, B, d lan luot la chieu dai, chieu rgng va mdn nude cua tau) 5 tang thi do cao toe 
cua lau giam. Vdi cac tau d dai van toe trung binh (/> = 0,25 ^ 0,35) nham tang tinh 
nang dieu dong va h? so cong suat hmi ich thi mui tau co cau tao qua (e, toe do co 
the tang them 3 -r- 5%. Khi cong suat dong co khong thay doi, mui qua le tang tinh 
on dinh tren hudng di nhung giam tinh nang quay trd. Ngudi ta nhan thay rang: 
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- Ti le L/B (chieu dai/chieu rong) tang thi tmh quay trdr giam nhung tmh on 
dinh tren huang di tang; 

- Ti le d/L (man nirac/chieu dai) tang thi tmh on dinh tren hirdng di co tot han; 

- Ti le B/d (chieu rong/man nuac) tang thi tmh 6 n dinh tren hircmg di giam, 
tinh quay tra tang. 


2. Anh hiromg do lirong re nirdc 

Luang re nuac "Displacement” (Z>) la dai luang chu yeu de xac dinh lire can 

V 

cua con tau, vi chi so "Fruts" ( F r = 1 = ) ma dai lirorng luang re nuac thong qua 

dgL 

thong so dac trurng la chieu dai tau (L). Nhu ta da biet so F r xac dinh van toe tuang 
doi va la thuac do do cao toe cua tau. 

Vori cac tau chay cham ( F r < 0,25), neu tang D thi khong gay nen su bien doi r5 
ret van toe va luc can den chuyen dpng cua tau. 

Vai cac tau chay nhanh (F r > 0,4), tang D thi dan den sir suy giam van t 6 c 
tuerng doi va lire can kha ro. Dieu do giai thich rang cac tau ca 1dm (D lan) co van 
toe tuang doi khong cao ( F r - 0,25 -r 0,4) va cong suat nho horn so vai chfnh ban 
than no. 

Nhumg tau cue 1dm thi dac tmh ham, quan tinh khac nhieu so vai cac tau co 
trong tai 'rung binh. Quang ducmg pha tran khong theo ti le thai gian pha va lay 
trern ma keo dai ca ve gia tri tuyet doi lan tuang doi. 

Cac tau cue 1cm kha on dinh tren chuyen dong thing va quay tra (phan urng 
cham voi tac dong be lai va cac ngoai lire khac). Tang D nhung dac tinh dieu dong 
co the xau di, 

Neu tang D ma cong suat dong ca khong doi thi van toe giam. Quang duang va 
thai gian pha va lay tron cho tau thng. Do do can co khoang trong du 1dm de dieu 
dong tau, Tang D tu 5 lan thi van toe giam khoang 1%. 

Giam D dan den tang be mat hung gio. Tau co mom nuac nho chiu tac dong 
ngoai lire kha lan. Can luu y tau chay khong hang khi khai dong may. 


2.2.3. Anfi HU'dNG DO NGHIENG, CHUI 

1. Anh hiromg do nghieng 


B . 


Tau bi nghieng se lam tang mcm nuac mot luang Ad va Ar/=—sin 9 , vdri (p la 

. 2 


goc nghieng ngang con B la chieu rong tau. Mat khac ta biet rang khi quay tra sinh 

y 2 ^ 

ra goc nghieng ngang 0 ° = 1 ,4. —f—- (Z G - — )• 

GM xL 2 
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Nghieng ngang lam tinh nang dieu dqng xau di, thirc le la do khoi nuac chay 
hao quanh con tau khong con can xung nua. Tau co xu hirong nga mui ve phia man 
cao, van toe bi giam. Liru y tau co the bi lat neu van toe quay tra qua lorn vdri trong 
tam cao (chieu cao the vung nho). 


2. Anh htromg do chui 


Chui mui lam lure can v6 mat cua nuac ting dan den lam giam hieu suat lam 
viec cua chan vjt tuc la van toe tau se bi giam; tau kern on dinh tren huemg di va de 
bi dao lai. 


Chui lai It, tang thuan lgi cho tau (it dao, de dieu dong, de an lai...). Neu chui 
nhi£u thi anh hudmg t6t den tinh nang dieu dong va van toe giam. Nhu Churang 1 da 
trinh bay, nguai ta thucmg xep hang hay bo tri the nao do de cho hieu so mom nudre 
ve lai khoang tu 0,2 -s* 0,4m. 
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Chu'ong 3 

Sl> DUNG NEO TRONG DIEU DONG TAU 

■ ■ 


3.1. Ll/A CHON KHU Vl/C NEO 0AU 

3.1.1. NHLTNG DIEU KIRN TONG QUAT KIII LU'A CHON DIRM NEO 

1. Yeu cau cho nco dau 

■ 

Dira tren hai do hoac cac htrcmg dan trong hang hai chi nam, dieu kien chon cho 

neo dau la phai dang tin cay, an toan. 

/ > 

Chat day giu neo phai tot, nen chon nori bun set, bun pha cat, it song gio, co 
nhieu muc tieu rd rang de tien lgi trong hang hai. 




/i 


Neo 


Hinh 3.1 . Khoang trdng R de neo dliu an toan. 

Chon vi tri neo tren hai do co ti I9 xich 1dm, tinh toan sao cho khong anh hirorng 
den phao tieu tren luong lach, ducrng phan chia giao thong. O cac khu vtrc cang phai 
neo diing nori quy dinh cua Chinh quyen cang... 
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Viwg nirac cho tau tu do quay tr a quanh neo phai tinh toan de khong anh 
hircmg den cac tau cung neo dau xung quanh, hoac khi tau quay khong va cham vao 
cac chirdrng ngai vat hoac cho nong can. 

Thuc tiSn vung quay an toan thuong danh gia bang kinh nghiem, irac liromg 
bang mat. Khoang trong coi nhu du de neo dau vdi ban kinh R la: 

R = l\ + Al + L t (3.1) 

trong do: A/ - do dai du phong cua lin neo se xong ra khi thai tiet xau (m); 

l\ - hinh chieu tren mat phang cua lin, l la do dai cua lin neo (m); 

L “ chicu dai tau (m). 

Do sau Ion thi /{ = \jl 2 -h 2 (h > 25m), trong do h la khoang each thang dung 
tu 16 nong neo den nen day. De tang them tinh an toan cho tau thi R > !\ + A/ + L. 

Do sau chon de neo dau phai dam bao an toan cho tau (liru y lay do sau thap 
nhat ghi tren hai do). 

H = d+*h s + A, (3.2) 

3 

trong do: d - do sau man nuac tau va h s ta chieu cao song cue dai nai neo (m); 

A - do sau dir trfr duoi ki tau (m). 

A phu thuoc kieu tau, chieu dai, man nuac tau va chat day. Thuong chon 
A = (0,3 ^ 0,l6)m. 

Do sau du trur duai ki tau con phu thuoc dieu kien ngoai canh, song gio, dong 
chay. Neu dirac lira chon khu vuc neo, nen chon co nui bao quanh (kin gio, Iru 
truang hop tranh bao), liru y kha nang keo neo nhanh de tau co the rai vj tri neo 
nhanh. Khong nen chon neo 6 nhung khu vuc co do sau qua Ion (tren 50m). 


2. Luxmg lin can xong 

Xuat phat tu kieu neo, sue bam cua neo, day, thiet bi lin va may moc. Thco 
kinh nghiem di bien thi do dai lin neo can xong tarn thai trong dieu kien neo dau tot 
nhat la / = 25 a/77 , dira vao kinh nghiem nay thi: 


H < 25m 

: l > 5 H\ 

25m < H < 50m 

: / > 4/7; 

50m < H <150m 

: / > 2,5/7; 

150m < H 

:/> 1,5/7. 


Khi xong mot hrong lin binh thuong, no lam tang luc bam giu cua neo tren nen 

r r ^ 

day dat tot len tir 3,5 -i- 7 lan trong luqrng cua no. 

Thai tiet xau, giong bao can chu y den cac dac diem kich thuoc tau, dien tich 

f w X 7 V 

hung gio, yeu to khi tircmg thuy van, mat do tau thuyen... de tinh 1 1 rang lin can xong. 
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3.1.2. PHUONG PHAP NEO TAU 

1. Phirtmg phap neo tau 

Chac chan rang moi cong viec chuan bi de dira tau di neo la hoan chinh. Cac vi 
tri phan cong phai duoc thuc hien chu dao. 

Nguyen tSc chung la phai dan tau di ngiioc gio, nude. 

Dieu dong tau den diem neo thuong di theo dudng thang hoac tot nhSt la theo 
mot hircrng chap tieu tu nhien nao do. Tmh toan de khi den vi tri neo van toe chi 
vua du de dieu khidn tau. 

Kiem tra lien tuc viec dan tau di co chinh xac theo ke hoach khong? Can thiet 
phai hieu chinh hirong ngay cho phu hop. Liru y khi van toe giam thi do troi dat do 
dong chay tang ke ca anh hucrng cua gio cung tang. 

Gan den vi tri neo thi dung may, de cho tau chay theo tron tai den ticp can diem 
neo. Khi den diem neo tau dung han lai, neu con tron toi 1cm phai pha tron, khi co 
trail lui thi tha neo. N^u phai tha neo tren trdm tdi thi tron phai nho (van toe con 
khoang = 0,2 - 0,5 met/giay). 

Khi tha neo xong thi xac dinh vi tri neo va thao tac len hai do. Khoanh vung an 
toan hang hai tren hai do va dam bao rang tau dang neo dau an toan. 

Vi ly do ma phai din tau den vi tri neo diroi mot goc khac huomg cuoi cung (la 
huang ma hien tai cac tau thuyen khac dang nam tren neo theo huemg do) thi can 
tha neo man tren gio. Khi van toe 1dm cung nen tha neo man tren gio va chi tha neo 
trong truerng hap khan cap de tranh dam va hay xo vao da. Xong lin cua may neo 
theo dung quy trinh, khong xong ra vai toe do 1cm. Khi tha neo thi xong lin vugt 
qua mom nuac cua tau mot doan tir 1 -s- 2 lan mem nuac. Tranh khong dc lin don 
dong duai day. 


2. Cac lira y khi tha neo 

Khi tha neo ta xong khoang 1,5 + 3 lan do sau roi ham lai de tau quay on dinh 
tren huomg cua dong chay, sau do xong tu tu den yeu cau. 

Neu do sau > 40m va cho day khong bang phang can tha neo bang may tori. 

Neu do sau > 100m tha neo se nguy hiem vi thiet bi neo co the bi hu hai. Khi 
lugng nuac du phong a day tau it thi khong nen tha neo vi de lam ton thuong than 
tau minh. 

Neo cho nuac nong thi do sau tdi thieu phai dam bao: 

2 

> d max + -h s + A. 

Song gio to nen cho may chinh lam viec de ho tro cho viec keo neo. Trong moi 
truong hop khong duoc xong het lin neo. 
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3.2. LUC GIU CUA NEO 

3.2.1. NGOAI LUC TAC DUNG LEN TAu KHI NEO 

Khi tau chju cac dieu kien ngoai canh tac dong nhu song gio, dong chay... co 
the lam cho tau bi troi dat. Goi F g va F n la ngoai luc tac dung len tau do gio va niroc 
khi neo ta co tong ngoai lire F se dirge tinh: 

F = F g + F n , a day: F g =jE,x ; (3.3) 

trong do: q - he so lire tac dong cua gio; 

p - do dam dac cua khong khi (thudng thi p = 0,122kg giay 2 /m 4 ); 

S g - dicn tich hung gio, la phan noi cua tau len mat phang vuong goc voi 
hirong gio (m 2 ); 

V s - van toe gio (met/giay); 

con F„ = K„.S n . V 2 voi: 

K n - he so lire can cua tau trong nuac (vai nuac bien thi K n = 5 - 6); 

2 

S„ - dien tich phan chim cua vo tau (m ); 

V n - van toe dong chay (met/giay). 

Bit = 

Voi tau bien thi £ = 0,6-0,7 => = 0,075 - 0,085 . 

3.2.2. LUC GILT CUA NEO VA ANH HUCJNG DO CHAT DAY 
Bao gom lire giu cua trong lugng neo va lin neo 

Pneo ~ ^P neo ^lin (3-4-) 

F neu la lire giu cua trong lugng neo, Fp neo = KjP y trong do K\ phu thuoc vao chat 
day, loai neo, dieu kien ngoai canh. Theo bang duai day thi: 

1: Dieu ki$n thirbmg; 

2: Gio giat nhe; 

3: Gio giat manh. 

















Con 


F - l2 ~ h2 p 


(3.5) 


trong do, / la chieu dai lin neo (m) va h la do sau tinh tir lo neo tai day (m) con Pi la 
trong lirong 1 met lin trong nirorc (tan). 

Do sau tren 100 met ft khi tha neo. Thirc te thay rang chieu dai lm can tha sao 
cho hudrng lin tao vai mat phang nen day mot goc nho horn 15° la tot nhat. 

3.2.3. Gl6l HAN GIO tAU THEO LIN NEO VA CAC CHU V KHI SI T DUNG NEO 

1. Yeu cau chieu dai lin de neo khong bi bat khoi day 

Chieu dai lin neo co the xac dinh tir cong thuc: 

\lhR 


/ = 


V 


+ h 2 


(3.6) 


trong do: h - do sau can tha (tu lo nong neo den day) (m); 

R - lire can tong cong, thiremg thi R = To = 1 ,05 G neo .K\ 

T 0 - lire do neo sinh ra, G trong lirong neo, K he so (phu thuoc day); 
q - trong luong I met lin neo (tan). 

Trong thuc te, nguai ta hay dung cong thirc: 


h 

/= 2,1 + 

V 9 


(3.7) 


2. Cac chu y khi su* dung neo 

Neu o noi chat hep, dong tau thuyen ma mui tau khong hircmg theo phia hanh 
trinh doi hoi ta phai than trong khi thu neo luc hanh trinh. Thirdmg tien hanh quay 
tro tren neo de tao ra the thuan loi nhat khi neo con bam day. 

Neu co song gio phai giu tau khong cho nga theo gio, luc nay tau chira co toe 
do va anh hircmg troi dat rat Ion, do vay phai su dung ca may va banh lai dieu dong 
cho tau gitr mot huang on dinh. Chu y lin neo co the vong qua song mui, dac biet 
doi vai cac tau co mui qua le, do vay sau khi xu ly thi keo neo chay ngay. 

Neu keo hai neo thi keo mot neo sam con neo kia tfnh loan de keo vao thai 
diem da dinh, keo neo nay thi xong neo kia tranh truang hap lin hai neo giSng nhau 
va dSc biet la khong dc hai neo cheo nhau gay ra roi lin. 

Neu neo a nai co bang, bang va hay bang non ta cung tien hanh nhu cho nuac 
binh thirang. Khi lin kho keo qua do day bang thi dung may chinh de pha bang bang 
than tau lao luong huang tai neo. Do bang di dong lam troi dat tau thi phai thu neo 
ngay, dung co y dinh xong them lin de giu tau lai, luu y tranh hong banh lai, chan vit. 
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Gap giong bao neu thay moi bien phap vln khong phong ngira dugc troi dat, thi 



len khoi mat dat. Khi mui tau chom len song phai ngung ngay viec keo neo, tranh 
hong he thong may tod neo. 

Neu phai bo neo thi thao mat lin dr mot kherp noi nao do, trircrc khi xong neo 
xuong bien thi dung cap buoc mot phao tieu vao lin de danh dau. Truong hap khan 
cap phai bo neo ngay hoac nguy ca qua nguy hiem thi phai xong het lin va thao chot 
a ham lin dira ngay tau ra khoi khu virc neo. 


3.3. Ol£U BONG NEO TAU 

3.3.1. PHUONG PHAP B1EU DONG NEO TAU BANG MOT NEO 


1. Tha neo tren tron lui 


Gia su phai dua tau vao neo d vi tri P da chon truac, ta dan tau nguqc hudng 
dong chay de den P, khi tau gan den diem P xu ly trdrn sao cho khi mui tau den P la 
tau vira het trdrn, sau do cho may lui nhe, khi co trdrn lui thi tha neo va xong lin, xac 
djnh vi tri tau (iiinh 3.2). 

Be dam bao neo dung diem du dinh thi khi con each P khoang nira than tau ta 
be het lai sang trai, khi mui tau quay dugc sang trai khoang 30° thi dua lai ve so 
khong va cho may chay lui. Luc nay mui tau se tu tur nga sang phai vc huomg cu, 
thang hirang vori dong chay, day la thoi diem tha neo thuan lgi nhat. Khi neo xong 
thi tau hoan toan nSm xuoi dong vori dong chay tu mui ve lai. 

Chu y xac djnh thdi diem neo bam day de bao thuyen truorng. Can phai co kinh 
nghiem mdri xac dinh dugc thai diem nay. Cach xac dinh nhu sau: khi tha neo ta 
xong lin xuong khoang 1,5 den 3 lan do sau (vi dy 6 do sau 20m ban dau ta xong 
khoang hai dudmg lin duai nuorc) roi tarn thdri phanh ham lai, tau se troi xuoi theo 
dong nuac, quan sat thay lin neo cang dan, den thdri diem tau hai khung lai roi nho 
len phia trudre, sau do dung yen, lin neo cang va co hudrng ro rang, day chinh la thai 
diem neo bam day "Anchor brough up M . 




Hinh 3.2. D5n tau tha mot neo bSng tr&n 
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2. Tha nco bang tron toi 

Huang mui tau den diem djnh neo, xu ly trdn, khi gan den didm neo thi tran 
con nhc, be lai ve man dinh tha neo, sau do tha neo. Khong nen de tran tai lan qua, 
khi tha neo vai tran tai lan co the lam cho lin neo bi dut hoac lam hong may tai. 

3, Tha neo xuoi dong hoac gio 

Neu dieu kien thuy phan khong cho phep ma phai tha neo xuoi gio ho&c dong, 

X / % \ 

can luu y khi den gan vi tri tha nco thi tir tir pha tran, sau do be lai ve man dinh tha. 
Khi tau quay gan ngang gio hoac dong, tha neo man be lai. Liru y luc nay het tran 
hoac neu con thi phai nho, tranh de len lin neo hoac de lin vong qua song mui tau. 

3.3.2. PHUONG PHAP DIEU B0NG NEO TAU BANG HAI NEO 

1, Tir the con tau khi neo hai neo 

Gia sir tau chiu luc giu cua ca hai neo nhu hinh 3.3, vdi goc ma giua hai neo la 
120° thi moi neo chju sue cang la T tan, ta co the coi nhu tau n£m tren mot neo a 
chinh mui tau (duong net dut). Nhung can chu y rang khi goc mdr nay thay doi thi 
sue chiu cua hai neo hai ben se thay doi. 

Goc ma cua hai neo co the la 30°; 60°' 120° tham chi 180°. Tuy theo dieu kien 

i % % * \ 

cu the ma nguai dieu khien tau co the tha neo theo cac goc mdr tuorng ung nham 
phuc vu cho muc dich nao do. Binh thuang, goc ma giua hai neo 60° la tot nhat, khi 
co gio manh nen tha hai neo vai goc ma 120°. 




Neo 2 


Hinh 3.3. Luc giu khi neo tau bang 2 neo v6i goc iruy 120°. 
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2. Cac phirong phap dieu dong neo tau bang hai neo 

-Neo hai-neo Iren mot doc: 

Phuong phap nay ap dung or nai co dong chay thuy trieu len xuong, dien tich 
hep, nham lam giam vong quay tro va khong lam anh hircmg den luong lach, goc 
mo thuemg la tur 120% 180° (hinh 3.4). 


\ 

Vung quay cua tau \ 



Hinh 3.4. Neo 2 neo tr§n mpt dpc. 

Dan tau di ngugre gio, dong ho&c ket horp ca hai yeu to. Khi tha neo thi tha neo 
man tren dong truoc, xong lin tur tir va dua tau toi vi tri neo thu hai. Khong de cho 
lin cang qua hoac chung qua, tha xong neo thu hai thi thu lin neo thu nhat. Khi ca 
hai neo co so luong lin bang nhau thi dung. Trong phuromg phap nay co thcri diem 
chi co mot neo giu tau. 

- Neo hai neo a gan khu vuc bai can: 



Hinh 3.5. Tha 2 neo khi gin b2i can nguy hi&m. 


- Neo tau bang 2 neo kieu chu V: 

Sau khi tinh toan va lua chon cac vi tri dS tha neo, ta diSu dpng tau tha timg neo 
mot, liru y de gio va dong a chenh mot man (hinh 3.6 la man trai). 
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Hinh 3.6. BiSu dong tau tha 2 neo ki4u chu j V. 

Dieu dong tau voi van toe cham, xir ly trom con muc nho, be lai ve phia man 
trai (man se tha neo trucrc) khi tau den vj tri (1) tha neo trai. Xong lin trai, tori may 
nhe, be lai phai de tau tir vi tri (1) tir tir den vi tri (2), khi tau gan den vi tri (3), xir ly 
tron, tha neo man thu hai (neo phai) dong thori xong lin neo thu hai va cho may lui 
nhc, vao tram thu lin neo thur nhat, xong lin neo thu hai, dieu chinh de do dai lin cua 
hai neo bang nhau, goc mo giua hai neo khoang tir 40° -r 90° la dirge. Tren thuc te 
voi do sau khu vuc neo tu 15 -s- 30 met ta xong 8 dirang lin neo thii nhat, tha 4 
durorng lin neo thu hai, sau do thu bot ve 4 duomg lin cua neo thu nhat, cuoi ciing de 
lai moi neo 4 durong lin duoi nuoc. 

- Ap dung tha hai neo kieu chu V de tranh bao: 



Hinh 3.7. Tha 2 neo ki4u chu 5 Vtranh bao Blc ban cku khi tau 6* ban 

vong nguy hilm. 
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Hinh 3.7 cho ta phiromg phap tha neo a Bac ban cau de tranh bao khi tau a ban 
vong nguy hiem (gio doi chieu tu trai qua phai). Truac het, diSu dong tau den vi tri 

( 1 ) , xu ly tron va tha neo man trai truac, sau do xong lin, dieu khien tau den vi tri 

(2) . Cho may lui nhe, bat dau co trdn liii tha neo thu hai la neo phai, d 6 ng thai xong 
lin neo thu nhat roi xong them lin neo thu* hai. Tinh toan sao cho lin neo thu nhdt 
(neo trai) dai hem lin neo thu hai (neo phai) khoang 1,5 -s- 2 lan. Khi gio doi chi4u, 
xong lin neo phai (neo 1) dai horn lin neo trai (neo 2) (vi tri 4). Cho den khi b&o qua. 
gio da nhe thi keo neo thu nhat chi de lai neo thu hai. 

Neu tau a ben trai duomg di chuyen cua bao (ban vong it nguy hiem), dieu dong 
tha neo phai truac, neo trai sau. Yeu cau lin neo phai dai han lin neo trai khoang tu 
1,2 ^ 1,5 Ian. Khi gio doi chieu, xong lin neo trai dai han lin neo phai. 


Truong hop tau a Nam ban cau ta phai xac dinh xem hi^n tai tau a ban vong 
nao cua bao tren ca so da dc cap, sau do tien hanh tha neo theo phuang phap tren. 

Nguai ta co the sir dung them mot neo phu co trong lu(?ng bang 1/4 ^ 1/3 neo 
chinh cung voi day cap dai khoang 50 met tha trucrc neo chinh voi phao danh dau 
phia tren (hinh 3.8) de tang sue bam cho neo chinh. 



3.4. SO 5 DUNG NEO TRONG Ol£U DONG TAU 

3.4.1. SLT DUNG NEO KHI VAO HOAC RA CAU, PHAO 


1. Sir dung neo khi vao va ra cau 

Thong thudmg ket hop tha mot neo hoac hai neo, nen phai co ke hoach cu the 



phai tha hai neo (truang horp cap lai vao cau), yeu cau vi tri tau phai vuong goc vai 
cau, phan khoang sao cho hai neo co hudng vai lin mot goc (30 -M00°). Viec tha 
neo nay rat thuan lai cho viec ra cau. 
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Khi tha hai neo de cap lai vao cau, ta dieu dong tau tdi diem tha neo thu nhat, 
khi trdn con nho ta tha neo man ngoai trudc, xong lin bang trdn tai nhc (neu khong 
du ta su dung may chinh) dira tau den vi tri neo thu hai tha tiep neo con lai. Ket hop 
banh lai va liii may, xong lin neo thu hai de cho tau lui den vi tri da tinh toan. Tranh 

V 

va cham phia lai (chan vit, banh lai) vao cau. Chi dira lai vao or khoang each va do 
sau cho phep. Sau do bat day lai, chinh day tau nim a vi tri thich hap. 


Truong hap cap man vao cau, neo co the dugc dung khi tien den gan cau theo 
ke hoach da du kien, hoac cung co the dugc su dung nhu mot bien phap khan cap. 
Khi dugc dung dung theo ke hoach thi vdi mot neo giu mm tau on djnh va lam no 
tien cham lai, de co the dieu khien con tau vai dong co chay tai nhung khong cho 
trdn qua nhieu. Mui tau co the dugc dua den sat cau, dung neo ngan can su va cham 
manh ngay ca khi co gio thoi manh vao bd, luc do phan con lai cua tau co the quay 
quanh neo den vi tri doc theo cau. Khi trdn tdi da het, co khi neo bam dat qua manh, 
nen xong them lin de cho tau nh<? nhang ghe sat vao bd va co the quay quanh diem do. 



Hinh 3.9. Su> dung neo di vao vi ra cku kit hgp vdi day c^p bugc 
vao neo vd v6ng ra phfa sau l£i (bu$c theo kiiu Baltic). 

(a): V&o cku khi gi6 th6i vuong gbc tu ngo^i v&o; (b); Ra ciu d dieu 
kibn thu-dng; (c): Ra cau khi gib thoi vubng gbc tCr ngo^i v^o. 
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Chieu dai lin neo sir dung khi cap cau thirdng lir mot den hai dudng, tuy thudc 
vao do sail, mom nuorc va tinh chat cua day. co the chi can lam sao cho neo chain 
day la dirge. ST quan d mui phai ham phanh sdm vi y do cua chung ta la lam cho 
neo bi re. Khi neo cham day, lin neo se chiing mot luc. day chinh la khi phai ham, 
khong ham han, nhirng de co the dieu khien dirge lin. Neu trurdc khi ham. qua nhieu 
lin da dirge xong ra thi con tau sc bi keo giat lai qua som. hoac lin neo se bi dut 
ngang. Co the viec tha neo se phai tri hoan cho den khi tau lai that gan cau do tranh 
vimg nude sau hoac cac day dicn bao..., hoac cCing co the do quyet dinh chain cua 
hoa tieu, ST quan tru’dc mui va ngirdi dieu khien tdi phai luon san sang de tha neo 
bat cu luc nao. Ngirdi dieu khien tau phai irong cay vao ihuyen vien dang mui, 
khong the khong nhan manh den due tinh than trong va sir am hieu ky thuat khi 
dieu khien neo dat hieu qua tot nhat. 

t 




Hmh 3.10. Sip dung neo d4 hd trg c?p cku. 


2 . Sir dung neo khi vao va ra phao 



(a) 



(b) 


Hinh 3.11. (a): Su dung neo de v£o bude mpt phao. 
(b): Rdi phao t&u cd tha neo phai 
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Tren hinh 3.1 la mieu ta trirong hop vao buoc mot phao co sir dung neo phai. 
Trudc hct, dieu dong tau len vi tri (1), xir ly trdn de khi tau den vi trf (1) thi vira h£t 
trcrn, tien hanh tha nco phai, dong thdi dira day ncm len phao va chuyen day buoc 
tau len phao. San do tir tir xong lin, thn day de tau den vi tri (2). Tiep tuc xong lin, 
xong day dira tau den vi tri (3). Chu y xong lin hai chung de tail on dinh a vi tri (3). 
Neo phai co tac dung giCr cho tail hircmg mui ngircrc gio. 

Hinh 3.1 lb mieu ta truang hop rdi phao ngircrc gio co tha neo phai. Truong 
hap nay ta xong chung day buoc phao, be lai phai va thu lin nco. Khi mui tau ngang 
phao thi thu hot day, khi neo rai day thi tdi may hanh trinh. 


4.2. Sir DUNG NF.O TRONG CAC TRUONG HOP KHAC 


1. Sii* dung neo trong cac tinh huong khan cap 

Nco co the sir dung trong cac truang hop khan cap nhir khi cap can. Khi den 
gan cau tau qua nhanh, doi khi phai tha nco khan cap. Dicu nay co the la do su 
chain tre cua may chinh, hoac vi nfiung ly do khac. Dung neo voi muc dich khan 
cap nham lam giam trcVn tai cua tau. Co the phai tha mot, tham chi ca hai nco. Se 
phai ra lenh cho si quan trirac mui "Giu chat neo lai M ngay sau khi nco dime tha, 
ngirbi nay phai rat can than. 

Neu phanh nco dirge ham qua sam hoac khong dugc ham gi ca thi neo se 
khong giam bat toe do tau. Ncu ham qua cham hoac qua dot ngot thi ma phanh co 
the bi chav hoac lin neo bi giat dirt. 

Khi nguy ca con tau dam vao can hoac mac can, thi thirang phai tha nco. Tu 
thoi xa xua ngiroi ta da tung noi "Khong bao gio dirge mac can voi neo con nguyen 
trong lo nong", do la mot lai khuyen quy bau. Nhurng chiec nco a phia ngoai co the 
se dung de keo tau ra khoi can va trong da so cac trirong hgp, lai khuyen do van con 
gia tri. I uy nhicn, co nhfrng luc mot tai nan da tra nen khong the tranh khoi va da 
qua can ke thi du tha neo cung khong giup ich dirge gi. Tuy vay, hoa ticu va thuyen 
truang van co the se bi chi Inch va bi nhurng quan toa ket toi neu neo da khong 
dugc tha dung vai tuc lc da dirge ton trong tir bao doi nay. 

Ngay nay, neo dugc sir dung nhicu trong cac truang hap khan cap va no la mot 
thiet bi co hieu qua vo cimg Ion dc ngan ngira cac truang hap bi can va cac tai nan 
khi may chinh hoac may lai gap sir co. Bai vi sau khi tha neo xuong, con tau se tiep 
tuc di chuyen tren duong di ciia no va mat dan trcm tai, neu khu vuc phia trudc cho 
phep, no co the dirge dieu khien de dirng tau lai trong hau het cac truang hap ma 
ta can. 
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Doi khi phai sir dung ca hai nco de tang hieu qua ham tau trong tru’dng hap 
khan cap, nhimg khong ncn cho phep neo cang lai ngay. FChi di trong luong hep, 
neu co nco sau lai nen san sang sir dimg theo each tuang tir va nen ket hop vdi nco 
mui. Neo sau lai dac biel co hieu qua de dung tau a khoang each ngan trong khi van 
duy tri tau tren hudng di cua no va giu cho tau ve mot ben sau khi trdn tdi ro rang la 
hct. Ncu can thiet de tau vong qua khuc cong hoac thay doi hudng khi dang dung 
may, khong non sir dung neo nhu mot thiet bi rieng. 

Co the duy tri dieu khien con tail mac du nguon nang luong cung cap cho banh 
lai bi mat, bang each sir dung tinh trang nguy hiem dirang nhien cua con tau ket hop 
vai viec sir dung neo. 

Mui tau co the quay sang phai khi liii may (chan vil chieu phai) va ta sir dung 
lai the cua khuynh hu'dng do. 

Mui tau co the quay sang trai nha lire hut vao ba a phia lai man phai. 

Theo le thubrng, con tau se co xu hirang quay ngirge gio khi co trdn tdi hoac 
nam tao vdi hirang gio mot goc Idn nao do khi dung yen tren mat nude. Neu tau 
phat tricn trdn lui, co xu hudng lai tau sc lui vc lurdng gio, nhung ncu tha neo de 
lui, con tau gan nhir lui thang. 

Neu cac neo dang keo le khong the dung tau irirdc kiii bi can va neu day la 
mem den mire khong co ca hoi dc gay hir hong vo tau khi tau bi can, ta xong them 
lin de khi tau nam each bai can khoang mot den hai lan chieu dai tau ihi neo hoac 
cac nco da tha sc san sang kco tau ra khoi cho can. Sir lira chon nay do thuyen 
trudi^ig vao ihdi diem nguy cap, do la mot su lira chon vdi cac dieu kien san co. Sir 
phan irng cua ngirdi dieu khien tau doi vdi cac tinh hudng nhir vay co hieu qua cao 
neu nhu cac tinh hudng khan cap co the xay ra da dugc xem xct trude khi chung 
xuat hicn va cac hanh dong da dirge len kc hoach trude. Khi tinh huong tra nen xau 
di, do thdri gian qua ngan ngui chung ta co the dan den nham lan do voi vang. Bang 
vice lap kc hoach cho cac tinh hudng ngau nhien do, su phan ung co the tlurc hicn 
dugc nhanh theo ban nang cua chung ta. 

De may lui thirdng la phan irng kem nhat khi mat dieu kJiien. Huan luycn sir 
dung neo dung tau d khoang each phu hap va vice lui ncn su dung tdi thieu trong 
cac tinh hudng nhu vay, bdi vi khuynh hudng cua con tail la quay ngang kho dir 
doan trude dugc. 

Cac neo cung dugc coi la mot thiet bj co hieu qua nhat cua ngudi dicu khien tau 
khi may bj su cd. Banh lai co the dugc su dung de dieu khien con tau va de cho tha 
troi cho den khi no gan nhu dung yen tren mat nude. Trong trudng hap nay khong 
ncn nhanh chong tha neo, vi mot khi neo lam chu han thi banh lai mat tac dung do 
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keo le neo. Neu co the, dgi cho den khi tau mat dieu khien (mat tinh an lai) hoac 
den khi nam thang tren diromg huong ve phia truac thi tha neo d£ dung tau. 

Do sue ep tam ly tai thori diem do, mac du nguoi dieu khien tau co nang lire, 
nhung khi thigp hien dure nang duoi mot ap lire va dua ra quyet dinh tuc thi cho van 
de ma mot minh phai chiu toan bo trach nhiem, nen thuyen truang co the ngan ngai 
su* dung neo trong tinh huong khan cap. Sir e ngai nay sinh ra do vice thieu long tin. 
Cach tot nhat la thinh thoang khi phai den tram hoa tieu som ta tranh thu tha neo 
xuong de luyen tap cac tinh huong dieu dong da duoc de ra. I lay de cac thuyen pho 
co gang lam thir cang tot. Long tin se den do vice thirc hanh nhieu ma ra. 

2. Chay lui voi mot neo 

Mot con tau dang dirge dieu dong chay lui den bat ky khoang each nao, co the 
sir dung neo de giir thang mui va tao cho con tau gan nhu lui thang. Neo thay the 
cho tau lai mui va may dirge su dung de di chuycn lai tau, hoac la khong can sir 
giup da hoac la can mot tau lai a quanh khu vuc phia lai de keo tau lui. Ky nang 
yen cau theo each nay la khi sir dung mot minh may chinh de lui tau thi con tau chi 
quay a mot nnre do nao do cho du co neo dang thang a phia mui. Khi ta lui voi neo 
da tha xuong, kel qua cua sir di chuycn hau nhu the hien qua viec lai tau di chuyen 
nhe sang trai nhung it han khi ta lui khong co neo (hinh 3.12). Lai bat dau di 

i * * -i 

chuyen sang trai, dimg may, be lai het ve mot ben va tai nhc vai vong de dua tau liii 
theo hircmg mong muon va roi ticp tuc liii. Tuy vay, nen dc cho neo cang, khi tat ca 
su di chuycn phia lai mat, con tau di chuyen nhe sang trai. Do do, dieu quan trong la 
chi yeu cau sir dung lin a muc toi thieu de giu mui thang the. 



Sir dung neo theo each nay, neu gio manh phai dimg them mot tau lai buoc day 
qua lo xo-ma chinh giira lai tau Ion. Neo giu cho mui huong vao gio con tau lai phia 
sau keo tau lui va giu cho lai tau huong theo gio. Trong truang herp nay, xong lin 

9 + ^ 

cho den khi mui khong nga nua de tau lai keo lai tau Ion huong ve huong gio. Do 

■\ V 

sire cang lorn tren neo, may chinh cua tau can phai giup do tau lai liic dieu dong. 
Can thiet ta phai tang so luong lin khi tau bat dau di chuyen lui duoi cac dieu kicn 
nay, vi neo bj bun bao boc nen mat bat luc giu. Neu neo cang, tang vong quay may 
lui de tau tir lui. Tau lai tiep tuc keo trong suot qua trinh dieu dong, vi no la lire giu 
co ban 6 phia lai de huong vao gio con may chinh thi di chuyen tau lui. 
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3. Phirong phap re nco 

Trong mot chimg mire nhat dinh, co the dieu khien con tau bang each dung neo 
va banh lai. Muon lhay doi vi tri con tau dang tha neo, lin neo phai dugc thu ngan 
lai tai khi chi con du de giu mui tau nhimg khong can tra tau re neo, sau do cho tau 
lech qua mot ben bang each be lai hirbmg ve huang ma ta muon quay con tau ve do, 
rbi cho con tau loi neo theo hirong do. Khi con tau dat tai vi tri mong muon till 
xong lin de no dugc neo lai nhir ban dau. 

Xong ra mot it lin de tau duy tri dugc trcm toi nho co neo re tren nen day. Tha 

f K \ 

nco dung luc truac khi tori diem toi han trong dieu dong. Dieu do tao cho neo co 
thoi gian de ket hgp vai day bim lam thanh mot khoi, con ta co thoi gian de dieu 
cliinh so lugng lin dat dugc hieu qua mong muon. Tang them chieu dai cua lin dam 
ba mat tirng ti mot cho toi khi thay can bang. So lugng lin xong ra khong a muc 
nguy cap, chirng nao neo da cang ma lin van con nhieu trong ham. 

Con tau quay a mot duemg kinh nho hem va no dieu khien de dang han. Ro 

rang mot lan nua, nco tror nen co hieu qua Ian. Con tau quay quanh mot diem gan 
■* ^ \ » 
phia mui han do diem quay di chuyen ve phia truac, lam giam su di chuyen toi. Do 

la ket qua cua vice su dung lin neo va cac vong quay may khi tau quay tra, nghTa la 

sir dung neo a mire do cho phep keo re neo tren day. 


4. Sir dung neo de tranh dao hirong 

Neo co the su dung de han che vice dao huang (hinh 3.13). Nen su dung neo 
khi gap tau thuyen khac trong luong lach hep dan den mui bj dao va lai co xu huang 
va vao trong ba, khi quay tra trong khu vgc quay co duong kinh nho han durang 
kinh quay tra lan nhat cua tau hoac khi dang hanh trinh vai toe do thap, a cac toe 
do cham nen viec giu hudng gap kho khan. Neo giu thdng mui ve mot ben lam 
cham trdn toi cua tau cho du may chinh dang a vong quay cao, hay noi each khac, 
co the sir dung cac vong quay cua may cao de tang hieu qua banh lai ma khong can 
tang trern tai. 

Khi diem quay (Pv) di chuyen len phia truac, truac het lam cho lai tau quay 
trong mot dien tich rong han khi khong co neo, nhimg toan bo dudng kinh quay tra 
lai dugc giam nhieu. Vice be lai giu huang tra nen chinh xac han, con tau de dieu 
khien han do su di chuyen cua mui da bi han che va dong chay bao trum len banh 
lai Ion han vi toe do so vai day lan Luc hut a hong tau phia sau tao ra dao huang, 
tha neo xuong, mui dugc giu thang the. Banh lai tra nen co hieu qua han va lam cho 
lai di chuyen ra xa ba. Viec dao mui da bi pha va, tau hanh trinh an toan. 
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Hinh 3.13. Sip dung neo de pha vo> sip dao mui. 

1. Luc hut vao hong t£u phia lai g3y nen dao mui. 

2. Tha neo xuong, mui se dugc thing the. 

3. TSng hi§u qua b&nh I2i\ do viy l£i se dugc di chuyen ra ngo^i 

4. Vi£c dao mui bj ph£ v6\ teu h£nh trinh an to£n. 

5. Sir dung neo de quay tro* 

Neo la thiet bi trg giup rat co hieu qua cho viec quay tra, khong nhirng cho ca 
khi tau dang neo ma ca khi dang chay. 




Hinh 3.14. Sip dung neo d4 quay trotau xu6i dong ve ngu’gc 
ddng (a) va ngu’O'c d6ng v4 xuoi d6ng (b). 

Neu tau dang chay xuoi nuac ta phai giam may va cho tau chay sat vao ba doi 
dien vai phia dinh quay, dong thoi chuan bi neo mui. Be lai ve phta man can quay 
tro. Khi mui tau da quay lech khoi huong cua dong chay thi dimg may, sir dung trail 
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vira du dc tha neo (hinh 3.14a2). Khi neo da tha xong ta vSn de banh lai v£ phi a 
man tha neo (hinh 3.14a3), xong lin tir 1,5 -4- 2 lan do sau roi ham lin lai. Dirai tac 
dung cua dong nirac vao hong tau man phai, banh lai va luc giir cua neo sc lam cho 
mui tau quay. Khi lau quay dirge khoang 120° so vbri huomg ban dan ta keo neo, cho 
may chav tori di theo hirong da dinh (hinh 3.14a4). 

Neu lau dang chay ngirac ntrac, cung tien hanh tircmg tu nhir tren, nhung sau 
khi tha neo phai (hinh 3.14b2) va neo da bam day chac chan ta van dc banh lai ve 
man can quay (man phai) cho may tai that chant. Luc do lai tau se tiep tuc quay 
dirai tac dung cua banh lai va may chan vit. Khi tau quay dugc 120° la keo neo. 
dieu dong theo lurang di da dinh (hinh 3.14b3). 

l'ruang hop tau dang neo a khu vuc chat hep ma muon quay trd tau tren neo 
nguoi ta ticn hanh nhu hinh 3.15. Dau tien cho may chay tai that cham va be lai 
sang trai dc mui tau quay trai nhe (nhSm lam cho cang lin). Sau do be lai phai tiep 
tuc cho may chay tai that cham tau se quay tra quanh neo sang vj trf (2). Khi tau da 
quay so veri hirang cu khoang 120° (hinh 3.15) keo neo hanh trinh. 



Hinh 3.15. Tau quay tro> tren neo. 
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ChiFong 4 

bi£u dong tau ra vao cAu, phao 


4.1. Ol£U DONG TAU Tl£P CAN Dl£M BUOC VA HANH TRiNH TRONG 
CANG 

4 .1.1. CAC YEU CAU CHUNG VA NGUYEN TAC CO BAN Kill CAP cAlJ 

Dua tau vao cau la qua trinh dua tau den tiep can cau va co dmh bang cac day, 
nham muc dich boc do hang, don khach, lay nhien lieu... Vi vay muon cong viec 
cap cau co hieu qua thi cong viec chuan bj phai het sue chu dao. 

Thuycn truong va cac si quan phai nghien cuu ky tinh hinh khu virc ma tau 
djnh cap, nham dua ra cu the ke hoach cho qua trinh dieu dong nhir xem xet do sau, 
chat day cau, cong trinh cang, gio, dong va cac yeu to khac. 

1. Nguyen tac co* ban cua cap cau 

Phai dam bao an toan tuyet doi cho tau minh, cho cau cang, cho cac tau khac. 
Tranh va chain hong hoc cho ca tau minh va cac chuong ngai vat khac. 

Thong thuong phai dua tau di nguoc gio, nuac hay ngugc ca hai, tuy nhien co 
truong hop phai cap xuoi (tau nho) trong nhung trucmg hop dac biet va phai co tau 
lai ho tra 

De dam bao an loan cap cau can phai thuc hien nhung dieu kien la: lire tac dong 
do su tiep xuc giua tau voi cau khong dupe vuot qua lire cho phep doi voi than tau 
va cong trinh cang. Goi E la tong luong chiu tai cua thiet bi cau, K la he so tinh toi 
diem dat tai lcch do xo tau, anh huemg cua nudre cuon va nhung hao ton nang luong 
khac khi tau xo vao cau (K - 0,5 ^ 0,65), con m la khoi luong con tau, ta co: 

2 


E>K. 


nLV 


(4.1) 


Tuc la lire xo tau vao cau chiu anh hucrng cua khoi luong tau va co ban la you 
to van toe tiep can V (ti le thuan voi binh phuemg toe dp). Do do ta can luu y viec 
tiep can vao cau, neu tau Ion thi goc tiep can cau a = 10 ° t- 15°, voi cac tau nho thi 
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goc nay thuang Ian han mol it (a = 15° -r 20°). Noi chung la phai chay voi tfic do 
that cham, du de dieu khien va dung lai a khoang each can thiet. 

Goc vao cau thich hop la 10° -M5° doi voi tau co trong tai trung binh. 3 l> ht 5° 
tau khong 16 (50 -r- 300.000 tan). Thuc te, thuang phai six dung tau lai de vao cau. 
neu co gio ep vao cau (gio thoi vuong goc voi cau tu trong ra hoac tu ngoai vao) thi 
goc vao cau phai tang len, co the gan nhur phai vuong goc vai cau. Van toe vao cau 
phu thuoc vao luong re nuac D. 


D (tin) 

2.000 

5.000 

10.000 

20.000 

40.000 

> 40.000 

V (m/s) 

0.2 

0,15 

0,13 

0,11 

0,1 

0,08 


a i 

2. Cac luii y khi dicu khien tau vao cau 

- Cac chuy chung 

Trong khi lam vice, thuyen truomg va hoa tieu khong nen di chuyen voi vang 
xung quanli buong lai, phai yen lang va khong non nong trong suot qua trinh vao cau. 

Tat ca cac khau lenh lai phai to va ro rang, sT quan trirc ca co nhiem vu kiem tra 
tinh chinh xac cua vice thirc hien lenh cua thuy thu lai. 

Nen chon mot vi tri dc lam viec khi dicu dong tau vao cau va khong nen di 
chuycn nhieu khoi vi tri do cho den khi tau gan cap cau. Cung co truang hap. nguai 
dicu khien se di chuycn tir canh ga ben nay sang canh ga ben kia va di ra sau buong 
lai voi birac di voi vang gap gap trong khi con tau dang vao sat cau. Viec lam nay 
se gay ra han che khi tiep can cau, gay kho khan cho vice danh gia toe do, uac 
lirong khoang each va sir di chuyen cua con tau. Huong mui tau se dirge nhin thay 
ro rang nha vao bat ky diem thuan lai nao, nhung neu cu di chuyen ve phia truac va 
hai ben thi dieu nay dugc the hien it ro rang han. Van de quan trong la nguai dieu 
khien phai chon mot vi tri, noi chung la a giua tau va a do cho den khi tau gan sat 
vao cau. Khi gan vao cau, do hang hoa va khoi kien true thuang tang lam can tra 
tarn nhin nguai dicu khien, luc nay ta co the di chuyen ra canh ga cua buong lai va 
a do cho den khi cap cau xong. 

Cac khau lenh lai phai dugc bo xung them bang cac dau hieu cua tay, sang phai 
va sang trai khi can Ihiet dc tranh bat ky su hieu nham nao do sir khac nhau ve ngon 
ngu hoac sir vo y. Dieu do hoan toan la binh thuang, dac biet la trong mot chuyen 
di dai, nhieu khi thuy thu lai nhac lai dung khau lenh nhung lai quay vo lang nguoc 
lai. Neu nguai dieu khien chi tay ve huong yeu cau dong thai vai khau lenh dua ra, 
viec lam nay it khi lam cho nguai lai bi nham lan. 
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Thai do lam vice cua hoa ticu bao dam cho mot khong khi tram tinh dang dirge 

- r 

thive hien suot qua trinh cap can. Thong thuang, neu mot sir sai sot trong phan doan 
hoac trong hanh dong xay ra, thi do la do con tigiroi tra nen qua non nong va sir non 
nong nay sc ian truyen. Neu nguai dicu dong lau co the la hoa lieu, thuyen truang 

r t , 

hoac cac sT quan, che ngir dirge cam xuc de khong gay anh hircmg den nguai khac 
thi sc khong co sir quat thao dan den lam phuc tap them tinh huong da xau. 

Thao luan vc ke hoach den gan va cap cau la dieu rat tot truroc khi cap can. 
Thuyen triremg, hoa tieu co co hoi de co the giai thich cho thuyen vien tan da chuan 
hi san sang dap ung day du yeu cau vao cap cau. Khong nen hy vong rang hoa tieu 
sc du doan triroc khau lenh tay chuong va khau lenh lai mot each chi lick nhirng 
phai hicu ro van de la: 

- Viec den gan, se bao gom bat ky yeu cau licng nao vc dicu dong may va vi tri 
cac tau lai. 

^ / > » * v 

- I linh dang cau ben, ke ca bat ky van de dac biet nao nhir vi tri coc bich khong 
dam bao, Cac tau phai dieu dong quay vong va bat ky su han chc ve khoang trong 
bat thuang nao. Day la ca hoi de nghien ciru cac van dc co kha nang xuat hien va 
huy bo viec vao can, neu cam thay rang vice vao cau nhir vay la khong an toan. 
Khong nen cha dgi cho den khi con tau lrugt ten mot nua va dang bj dat vao cau 6 
phia sau lai moi dira ra quyet dinh. 

- Quan tarn den bat ky yeu cau dac biet nao nhu sir can thiet phai sir dung neo 

hoac bat ky mot sir chi huy bat tlnrdng nao vc buoc day. 

\ % 

- Dir tinh dong chay va gio 6 cau. Dieu nay thuang khac cac gia tri da dirge chi 
dan trong lich thuy trieu. Van de nay tot nhat la tim hieu qua hoa tieu, ho la ngirbi 
am hicu va co kien thuc ve dja phuong> dicu do se tao nen viec du tinh chinh xac. 

/ V ^ 

- Tinh toan thoi gian den —Duy tri tau Iren luong trircrc khi vdo can 

Khi tinh toan thai gian den, ngucri dieu khien tau thuang co gang den chinh xac 
nhu lich trinh va khong cho phep them thai gian cho nhung sir cham Ire khong biet 
triroc. Bat ky mot ly do bat dac dT nao phai den semi va phai dieu dong tau de duy tri 
con lau tren luong trong mot khoang thai gian nao do la duang nhien. Con tau co 
the dc dang mat den mot tieng dong ho de di het mot hai ly cuoi cung tai diem da 
dinh truac, do vay khong co mot ly do gi ma khong cho phep mot khoang thai gian 
ngoai Ie do khi lap ke hoach chuycn di. 

Thuyen truang hoac hoa ticu co the: 

- Tha neo vai so ltrang lin ngan, neu co dong chay ngugc. 
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- Co gang chay tau trcn nco d cac toe do may thap, gifr vi tri va hirdng trong 
ludng, du co gio nianh thoi ngang tau. 

- Giu tau tai o moi ben mui (neu can), su dung may khi can thiet vira du trong 
khi cac tau lai giam trail idi a mire tdi thieu. 

- Can thiet co the lui va tai nham lam cho tau chi chuyen djeh a mire thap nhat 
Iren luong. 

Man nua. khi den som, thriven trirang co ca hoi de thirc hanh bat ky hoac tai ca 
cac vice dieu dong nhir vay de mai dua them cac ky nang dicu khien va Ur tin han. 
Tinh trang den sdm khong co van de gi anil hirdng Ion, nhirng den muon dan den 
cho ngucri dicu khien tau phai su dung toe d() qua mure, do la ke thu xau nhat cua 
ngucri dicu khien. 

- Toe do khi den gem 

Sir khac nhau chu yeu giua ngiroi mai dieu khien va nguai dicu khien co kinh 
nghiem la toe do luc ho lam viec. Ngucri dieu khien thieu kinh nghiem, noi cluing 
lam vice qua nhanh. Khong new coi viec tang toe do tirang dirang vai vice tang 
nang live khi lam viec. 

Khi bat dau den gan cau, nen giam toe do vira du de dam bao tinh an lai. Toe do 
nay thap han nhieu so vdi toe do ma cac nha hang hai da dua ra. 'Thirc ra it khi co 
mot con tau nao lai khong an lai a toe do 2 hai ly/gia, neu sir dung banh lai trong 
dicu kien binh thuang. Man nfra, bang each sir dung may chinh trong cac khoang 
thai gian ngan vdi viec dua nhanh banh lai ve mot ben thi cho du con tau co tinh 
nang dieu khien xau nhat cung se thirc hicn dirac. Cung co the trg giup them bang 
each sir dung tau lai hoac nco chu khong nen tang tran tai. Neu khong chac chan ve 
toe do thi phai giam het iron. Khi do chung ta da lam chu ve toe do va sau do cho 

\ r i * 

tau chay tdi theo yeu cau vai trern toi nho nhat de cap cau. 

Mot so trg giup san co de ngudi dieu khien tau co the dicu chinh toe do la: 

- Toe do ke Bdp-lo dua ra so chi toe do tuyet doi. 

“ Vi tri xac dinh bang Ra-da hoac hudng ngam bang m5t. 

- Vi tri dong nude chay ngugc lai hirang tau dang tdi do chan vit tao ra. 

- Quan sat cac vai the di qua va so sanh vdi cac khoang each da biet. 

- Toe do dirge chi bao bdi cac thiet bj dinh vi nhir GPS hoac DGPS... 

Loai toe do ke Dop-la mot tia va ba tia la thiet bi rat co gia trj trong vice trg 
giup dieu dong tau, dac biet khi cac tau lom di chuyen thi yeu cau sai so toe de) cho 
phep phai nho. 


99 



Vi tri xac dinh bang Ra-da hoac ngam bang mat thi khong thnan ticn va khong 
ctii chinh xac de xac dinh toe do trong tinh huong cap cau. 

Vi tri cua dong nirac chay ngirge lai tau la dong nirac sinh ra khi chan vit quay 
lui, rat hfru ich cho dicu dong a cac toe do thap. Thco kinh nghiem: 

- Neu dong nuac do di chuyen cung vai tail khi tau lui. thi toe do tau dang vao 
khoang 3 hai ly/gio (hinh 4. L (1)). 

- Khi dong nirac bat dau di chuyen vc phia trirac a hai ben man tain thi toe do 
tau vao khoang 2 hai ly/gia (hinh 4.1.(2)). 

- Khi dong nirac do chay den giua tau thi tau gan nhu dung yen tren mat nuoc 
(hinh 4.1 (3)). 



Hinh 4.1. Du> doan t6c do t&i khi ta lui may. 


- Toe do 2 hai ly/gio la toe do den gan phu horp cho ca tau trung binh. no rat 
thuan tien khi ban dem ta rci mot ngon den len mat nuoc luc chay lui. den khi nhin 
thay vi iri ciia dong nuoc chay ngirge lai, nghia la luc nay toe do tau da dugc giam 
xuong 2 hai ly/gicr (hinh 4. 1). 

Mot vai kinh nghiem khi quan sat sir chuyen dong tiwng doi cua cac vat the di 
qua de dir doan toe do tau. nhat la cac thuy thii co kinh nghiem co the dung mat de 
xet doan toe do voi do chinh xac dang ngac nhien! Nen dir doan toe do cua tau minh 
luc den gan khi co co hoi va so sanh vdi toe do dugc chi thi tren toe do ke Bop-la, 
hoac tinh toan toe do cua tau bang khoang thai gian can thiet de di qua doe theo mot 
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cau ma ta da biet dirge chicu dai cau, hoac so sanh dir tmh cua minh vai nguai dieu 
khien co nhicu kinh nghiem nhir hoa tieu cang. Thong thirong, ket qua cua sir phan 
doan thi thieu chinh xac nhimg nang lire dc xet doan toe do tau vai do chinh xac 
phu hop se tao cho chung ta mot sir tir tin va lam cho chung ta tra thanh mot ngirori 
dieu khien tau co nang lire. 

Khi dir doan toe do tau bang each quan sal mot vat the a true ngang hoac gan 
phia sau true ngang tau mot chut. Do ao anh thi giac xuat hicn luc ta nhin ve phia 
tnrdrc, cac vat the a triroc true ngang dirang nhir khong di chuyen va neu ta sir dung 
chung nhir mot vat chuan khi vao cau thi ro rang tau ta dang di chuyen qua nhanh. 
Co gang thuc nghiem nhieu lan de dap urng nhiem vu cua minh cung la mot each 
nang cao tay nghc. Dung trong buong iai ban dem, khi ma toe do tau hau nhir kho 
nhan biet dirge, quan sat mot vat the ven ba a phia trirac true ngang, giam toe do 
tau tai muc nho nhat. Bay gia, hay quan sat phia sau chinh ngang xem thuc te minh 
di chuyen nhanh nhir the nao? 

Nhan biet toe do tuyet doi bang mat co the kho khan nhung co the dua vao kinh 
nghiem dc phat trien ky nang nang cao do chinh xac cho minh. Vi du a kenh dao 
n Panama”, cac hoa tieu sir dung anh sang den huynh quang dai dirge roi sang a hai 
bo kenh de dir doan tdc do tau. Bang each xep thang hang lan lirgt cac vet sang vai 
mot vai diem chuan tren tau nhu cua so buong lai, dem thai gian khi toan bo vet 
sang di qua diem chuan do, that dang ngac nhien do chinh xac cua toe do du doan 
do dugc xac dinh nhu sau: vet sang di qua trong hai giay thi toe do 2 hai ly/gia. 
Nho cac thiet bi trg giup hang hai va cac ky nang cua hoa tieu trong kenh, noi 111 a 
lich trinh di lai cua tau va thcri gian phai het sue nghiem ngat, se tao cho ho nang 
luc dc di chuyen tau co hieu qua nhat. 

Nguai dieu khien tau phai phan biet giura toe do tau so vai day va toe do so vai 
mat nucrc. Ro rang la toe do so vai day de xac dinh toe do khi tau den cau, con toe 
do cua tau so vai mat nuac thi co tac dung trong viec xac dinh hieu qua ciia banh 
lai. Cap cau nuac ngugc la mot lgi the vi nguai dieu khien co the Iai tau vai toe do 
so vai cau a muc nho nhat. Cap cau xuoi nuac tao ra tmh huong doi ngugc vai 
ngugc nuac va yeu cau ky nang 6 muc do cao han, phai co kinh nghiem va hoan 
canh thuan lgi moi thirc hien dugc. 

- Giam tdc do sftm: 

Toe do tau dac biet quan trong khi den gan vi mot con tau se giam tinh dieu 
khien khi sir dung may lui de pha tran tai. Ncu toe do dugc duy tri a muc nho nhat 
khi can thiet co the sir dung may ma khong phai vao cau vai tran tai qua mire. Ncu 
toe do khong giam semi khi den gan, nguai dieu khien se cam thay minh nhu dang 
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nam duoi mot con ho, nhicu khi rat nguy hiem. Can thiet phai giam toe do va du sao 
cung sir dung may tori dc dieu khien tan khi dinh hirong vao cau. 

Nhicu ngirai dieu khien tau da thirc hanh dung tau khi each cau mot than tan. 
dac hiet vao ban dem trong dieu kien dir tinh toe do tau rat kho khan. Tiep theo ho 
chac chan coi toe do tau [a bang khong, roi sir dung may theo yeu cau ma khong can 
quan lam den viec vao cau vai toe do qua muc. 

2. Tiep ciin ciiu 

Viec vao cau tot dep. thirc ra bat dau trong mot khoang thai gian dai trirac khi 
con tau cap man vao cau. Vice ctira dirge con tau den gan can an toan. tir the thuan 
]gi se quyet dinh 1/3 cong vice vao cau. Neu toe do da dirge giam, con tau co hircVng 
phu hap vai can hoac hen tau, roi no thang the vao sao cho khong hi di chuyen sang 
mot ben. Co the noi, luc nay, chtnh ban than con tau, thirc te coi nhir da cap cau. 

Khi cap cau man phai, gia sir rang tau co chan vit chieu phai, tau tiep can cau 
chi nen a mot goc nho so vai cau. Khi lui may de pha Iron tai cuoi cung cua tau thi 
tai tau se di chuven sang ben trai, do vay neu tau vao can vai mot goc do Ian, se gap 
nhieu kho khan khi ta ep sat tau vao cau. Do la ban chat nr nhien cua con lau khi 
lui, trang thai nay dirge tang leti do dong nirac chav ngirge sc trao len giCra ben man 
tau va cau. Vi ly do nay, mot tan day hang man sau, khi cap cau man phai. thong 
thuang se yen cau mot tail lai a phia sau de giir lai ep vao can. 

Cung con tau do neu cap man trai, nen duy tri goc vao can Ion horn, xap xi tir 
10-5-15° so vai cau, mui hircrng vao diem cua cau ma sau khi cap xong tau a vi tri 
trong can thi do la vi tri buong lai (thuang la diem giua tau) (hinh 4.2), Sau khi may 
chuyen sang lui de dirng tau, lai tau se di chuyen sang trai lam giam goc den cau. 
Cuoi cung. tau gan nhir song song vai cau. Bang each sir dung lai trai va tai nhc 
may tirng ti mot de chan lai viec lai quay trai khi vao sat can. con tau se den dirge vi 
tri mong muon ma khong can tau lai phia sau, 

Se co mol so sir cai bien doi vai goc chu yeu khi den gan doi vai cap man phai 
hoac man trai vao cau, phu thuoc vao: 

- Huang, cap gio va hircrng va toe do cua dong chay; 

- Man nirac va man kho cua tau; 

- Cong suat cua may chinh va cac dac tinh dieu khien tau; 

- Be mat dirng cua cau ben la dang ha M Picr" hay dang kin hoan toan ‘’Solid 1 ' va 
hinh dang vat ly cua cau; 

- Dieu kien trg giiip san co thich hop cua tau lai; 
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- Sir co mat cua cac tau thuyen khac trong cau hay trong au tau. gan vi iri noi 
tau minh cap. 

Nhirng yen to nay anh hiromg hoan loan den vice cap can. Bang viec hieu cac 
buck chinh cua viec dieu ck)ng tau. khi den gan cau thco each phu hap, ngirai dieu 
khien tau co the slV dung cac kien thirc chuycn mon tot nhat de dieu chinh theo tinh 
huong hien tai. Noi chung, thong tlnrong cac tau khi den gan co the hoac la mot cau 
co ket cau tao thanh mot goc vai luong hoac la mot cau song song vai luong. Vi 
vay. con tau co the cap mui hoac lai vao cau trong tinh huong xuoi dong hoac 
nguorc dong. 


4.1.2. CAP CAU BANG MUI VAO TRU'CJC 


Khi cap cau bang mui, thirc ra la hirdng mui tau vao cau, nhanh chong dira day 
len bdr a khoang each xa nhat co the dirge (hinh 4.2). Van de dan gian ciia viec cap 
nay la lam giam den mire thap nhat bat ky sir di chuyen sang ben, khi con tau den 
gan cau. Goc tiep can khi cap man phai hay man trai co the tang len hoac giam di 
tuy thuoe vao huong troi dat vc phia triroc, sau. hay ra xa can do tac dong cua niroc 
va gio, ngoai ra cung nen chu y den hieu ung chan vit. Noi chung vai chan vjt co 
djnh chieu phai thi goc cap can man phai bao gia cung nho han goc cap cau man 
trai. Ncu nhirng lire tac dong nay qua mire cho phep dc vao cap cau an toan, con tau 
co the ticp can vao nho mot qua dem noi chong va hoac cac day cot chong va a goc 
cau roi ticn vao cau bang each sir dung mot day cheo vai may hoac bang tau lai day 
mui dira tau vao cau (hinh 4.2). Ngay nay, co rat tihieu tau ldn nen viec sir dung 
may ket hap vai day chco theo each co dicn de dira tau vao vi tri cau thirc tc la 
khong lam duorc. Noi chung. trong cac trikrng hap nay thirong phai sir dung tau lai. 



Hinh 4.2. Hirang mui vao cap clu. 
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4.1.3. CAP CAU BANG LAI VAO CAU TRU'CJC 

Khi cap can bang lai, ta su dung tam quay ciia tau nhir mot diem gia dinh de dir 
tinh khoang each lai tau se quay qua goc cau va diem ma tau bat dau lui khi a vi tri 
quay xong (hinh 4.3). Goc tiep can thi it quan trong khi ta lui vao trong cau vi co 
cac tau lai dieu khien. Bai vi lai tau co xu huong nga trai khi may lui (chan vit 
chicu phai), nen can phai vao cau man phai voi mol goc nho la tot nhat. Neu cac tau 
lai duy tri goc vao cau nhir vay ma co van de, ta co the dung may va banh lai ket 
hop de trg giup, tori may trong mot khoang thoi gian vira du de di chuyen duoi tau 
vao huong mong muon, nhimg khong qua lau de con tau co (ran tai. Hinh 4.3 cling 
chi ra cac tau lai cr vi tri mui va lai, tau lai lai cung co the sir dung or phia lai tau khi 
cap cau bang lai. Phirong phap nay co nhieu lai the. May tau co the sir dung chay 
tai cung voi banh lai de giu huong tau, trong khi tau lai lien tuc duy tri a phia lai 
bang each chay keo ngiroc voi huong cua may tau. Ta co the coi nhir tinh huong 
nay la dung tau lai theo phirong phap buoc day qua 16 xo-ma chinh giira mui/lai. 


Vj tri tam quay sao cho lai quay khong bj 
viKong va tau se dirge keo dgc theo c£u 
ra ngoai. 




( 1 ) 




Co the so dyng tau lai k6o ti> 
lai thay cho vtec day a man 
phia sau 



ft 




Hinh 4.3. C$p c^u bSng lai vao trud-c. 


i ^ \ 

Luon luon tranh dung tau lai day lau, dan den tau di chuyen qua muc vc ben 
cau, co the va cham vao cau. Viec di chuyen vc mot ben nhir vay se lam cho nguoi 
dicu khien it kinh nghiem rat kho quan sat va xu ly. Mot ngirori can bo hang hai se 
khong bao gia tra thanh mot ngiroi dicu khien tau neu chua co kha nang danh gia sir 
di chuyen ve mot ben. 
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Tau lai mui tot nhat la chi buoc day doc mui vao tan lan de dl dang theo sau tau 
Urn khi vao cau, tau lan keo 1c tau lai a vi tri mui ngang nhau. Tau lai tai may de 
huang tau Ion vao cau thco yeu cau ma khong can phai dal huang tau vao can, do 
chi la ket qua tau lai thuc hicn tao nen ma thoi. 


4.1.4. CAP CAU NGU0C DONG 


Cap cau man phai hay man trai ngiroc dong la cong vice khong phire tap lam, 
nhir da mieu ta a phan den gan, nhirng co mot vai dieu chinh khi co gio va dong. 


Thong thuang, xuat hien dong niroc quati dr cau khi tau cap cau, dong nuac nay co 
hirang ngirac vai dong nuac trong dong chay va no gan nhu chay song song vai 
huang mui tau. Dong nuac chay quan nay dugc tao ra do sir lien ket cua dong nuac 
xoay dugc tao nen doc thco bo hoac khu vuc nong can, no hau nhu ton tai giCra cau 
va viing dem thuy lire, do la vung niroc gifra vo tau va khu vuc nong can ciia cau. 



H'mh 4.4. Cap c^u blng each truo* doc theo ciu khi co dong manh. 

Vung dem nay hoan toan nhan bict dirge khi be mat cua thanh cau kin, hoac 
gan kin a cac loai cau phai dung mot ket cau ngan or phia sau cac dem va de ngan 
vai ba phia trong. Dong chay quan nay nen dugc dir tinh khi lap ke hoach de cap 
cau nhat la khi cap man vao va giir chung a vj tri do cho den khi buoc day xong. 
Cac thiet hi san co giup cho ngirai dicu khien de hoan thanh cong viec nay, nhu tau 
lai, sir dung neo hoac cac day ngang tot. Khong nen mong dgi rang dom gian la dua 
tau den cap cau va tau sc a vi tri do ma khong co sir trg giup nao cho den khi cac 
day da dira len ha. 


4.1.5. CAP CAU XLJOI DONG 

Viec cap can xudi dong it dugc ap dung, tru nhirng dicu kien hoac ly do dac 
bict, yeu cau ke hoach va ky nang cao han. Tau hirang vao cau va lui vao dung vi 
tri dinh cap, khi co tran lui den dung vi tri djnh cap se dirng lai. Neu ngirai dicu 
khien say nghT cong viec nay nlur vay, tnrac het con tau se lui ngugc dong vao cau. 
Cong viec dieu dong tra nen dan gian han nhieu. 
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Hinh 4.5. Cap ciu xuoi dong (cac tau lai tao thanh mot goc vai tau va gift* 
cho tau vao cap man va chdng lai sif troi do dong). 


Viec dira ngang con lau vao can dirge phan cho hai tau lai da huge chat vai tau, 
dong thai pha trorn tai. Tiep tuc lui may trotig khi giir cho lai tau tao thanh mot goc 
nho hirang vao cau va khi tau da co tran lui so vai nuac (tau da dirng yen hoac gan 
nhir dirng yen so vai day), dong chay a man ngoai se day tau vao cau (hinh 4.5). 
Chi sir dung toe do vira dii de giir tau a dung vi iri va dung tau lai de dieu khien tau 
cap vao cau nhir khi cap ngirge dong. 

Mot khi da ap man vao cau, cac tau lai sc gifr cho tau chong lai dong tnrac xoa\ 
a cau. ST quan sau lai phai liru y khong de chan vit hi vuang khi xong day vi may 
tau lien tuc dugc sir dung dc giir cho tau a dung vi Iri chong lai tac dong cua dong. 
Cac tau lai cung co the giup da giir tau Ian a dung vi tri bang each tao voi dong 
chay mot goc con lion la tao the vuong goc voi vo tau dc day. Live day do chung tao 
ra gifr tau nam ap sat vao can ngirge voi dong chay (hinh 4.5). 

Cap can xuoi dong nhieu khi cung khong co van de gi Ion. can nha rang con lau 
luon co dii kha nang lui vao dung vi tri. Bang each dieu chinh goc giCra tau va dong, 
lai hirang vao cau, di chuyen theo hirang do, lai song song vai cau dc chan lai su di 
chuyen vao phia cau hoac di chuyen ra xa cau, con tau da dirge cap cau an loan va 
hieu qua. Bat ky van dc nao phat sinh khi cap xuoi dong, thong tlnrorng la ket qua do 
vice co gang day tau vao cap cau bang cac tau lai chir khong dc cho dong cp tau vao 
cau. Tau thoat khoi tay ngirai dieu khien do dong tac dong. Sir dung tau lai chi la 
trg giup de gifr goc hirang can thiet khi tau vao cap cau. 


4.2. CAP CAU SU’ DUNG TAU LAI 

4.2.1. CAP CAU NI Kj SU' HO TRO CUA TAU LAI 


Ncu tail lai trg giup cho viec cap hoac rai cau, thong thirang, no se dirge huge 
vao phia miii hoac sau lai bang hai day. Day dau lien dirge dua len tau, kco len phia 
truoc va bat vao coc bich san boong, dirge goi la day doe mui cua tail lai, dirge huge 
chat vao coc bich a Iren boonn, co tac duim khi tau lai lui. Do khi tau lui dc kco mui 
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hoac lai tau lan, day nay se chiu sue cang 1dm, do vay phai bat vac coc bich tren tau. 
Cling co trirdrng hap, sT quan a phia mui hoac lai tau da dua day nay buoc vao mot 
sung bo nho d man gia hoac thiet hi khong phu hop khac, dieu do vugt ra khoi sir 
quan sal ciia thuyen trirdng tau lai. Khi tau lai lui, day tau lai buoc tren sirng bo do 
sc co the kco do ca man gia (cd the bat ra khoi man gia), gay nguy hiem, thuong 
vong cho ngudi tren ca hai tau. Day thir hai (rat it khi dung) dirge tau lai dua len tau 
Idn thong qua san boong mui tau lai, gqi la day cheo mui cua tau lai va no dirge dan 
\ e phia sau ciia boong tau, dugc tau lai su dung de giu vao vj tri de day. 

Neu con tau lui hoac trirgt lui d khu vuc cau nao do, co the buoc them mol day 
doc lai. de tau lai khong hi quat tra lai, khi tau Idn co trcVn lui. Toe do khi lui phai 
duy tri a muc nho nhal khi tau lai lao nen mot goc vuong vdi tau Idn, vi vdi mot tict 
dien hinh hoc nhir vay, neu toe do tau tang sc lam tang sue cang cac day lai do sue 
can qua Idn. Hai thiiy thu tau Idn. iuon a vi tri san sang de edi day lai mot each 
nhanh chdng khi cd (in hieu tu tau lai va \ong day lai ra vdi mot day moi xuong tau 
lai. Neu day khong cai ra kip thdi, thi tau lai hoac la khong the vao vi tri lam vice, 
hoac day lai hi kco dirt bdi sue cang day khi tau lai va tau lem dieu dong. Thirc te co 
the xa\ r ra nguy ca day doe lai cua tau lai co the virdng vao chan vit tau lai, neu 
thong tin giua hai tau khong day dii va hop ly. 



Day dpc mui 


Hinh 4.6 . Cach buoc day vao tau lai loai mot chan vit. 


Doi vdi tau lai hai co chan vit, co kha nang trong dieu dong, non thirdng chi 
buoc vao tau kVn mot day d phia mui tau lai len mui tail Idn, (cd the sir dung dirge 
hai may de day vuong goc vdi tau Idn ma khong can day cheo mui ciia tau lai). 

Nhung tau lai co dong ca day dang nid cho phep dieu dong tren moi hudng ma 
chi can dua mot day lai len tau. Day nay cho phep tau lai lam vice tir do thoai mai, 
va co rat nhicu huu ich cho ngirdi dieu khien tau. Loai tau lai dieu khien rat klico 
leo T ’Voith Schncidcr H , cd the lam moi viec ma loai hai chan vit van lam. iru diem 
nfra la no cd the lam vice (day theo hirdng ciia chan vit mui lai) day vuong goc vdi 
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tau khi tau dang co trcVn tdi. Ro rang la khi d vi tri vuong goc va sal vao tau Idn. ncu 
ta tang cong suat tau lai. thi co the di chuyen dugc tau 1dm theo hirdmg yeu cau. Cac 
loai tau lai dieu khien kheo leo nay cung co the lam viec sat phia lai hoac sau lai ciia 
tail Idn, bai vi tinh nang dieu dong cua chung la co the quay vong quanh mot diem 
d mui hoac khu virc cong a phia lai tau. Ncu diem cuoi cung cua phan lai ma tau lai 
co the lam viec cang xa thi cang tang hieu qua cua vice giup da di chuyen tau. 

Cac tau lai co dong ca day dang mo thudng giir day lani viec ciia chung tren 
tnol trong tdi co cong suat vira phai dc thu vao hoac xdng day ra khi lam vice. Vi 
vay tau lai co the thay doi vi tri ma khong bj giam hieu qua va co the lam vice tai 
nhieu vi tri xung quanh mui va lai ma khong can phai di chuyen day lai. 

4.2.2. LIFN LAC VOI TAU LAI 

Cac tin hieu diroc dira ra bang coi cam tay hoac coi tau, thong thirdng mot so 
cang tren the giai qui dinh nhu sau: 

- 1 tieng coi: Neu dang day hoac lui thi dung lai. Neu da dung thi tiep tuc tori 
vai cong suat binh thuemg. 

- 2 tieng coi: Lui vai cong suat binh thirdng. 

- 1 tieng coi dai: Tori that cham. 

- 1 tieng coi ngan: Tang hot cong suat, tori hoac lui tiiy thuoc vao hirdng ma 
hicn tai tau lai dang lam viec. 

- 1 tieng dai va 2 tieng coi ngan: Giai phong tau lai (edi day tail lai). 

rhict bi Ra-di“d "UHF/VHF ,T dang bo xung them hoac thay the dan cho coi. 
Ngudi dieu khien co the chi dan bang ldi noi cho tau lai dc thi hanh cac menh lenh 
dieu dong. Viec sir dung cac thiet bi Ra-di-o da thu dugc ket qua an toan ban va 
cong viec co tinh chuyen mon ban vi co the chi ro ten tau lai va dura ra nhieu chi 
dan ti mi han cho tau lai. Khi su dung thiet bj vo tuyen de lam viec cho tau lai, 
menh lenh thirc hien tot nhat la nhac lai ten tau lai hai lan de khong co sir hieu nham 
ma tau lai phai tuan thu theo mot lenh rieng nhu: "(ten tau lai) tori het may (ten tail lai)". 

4.3. SLTDUNG TAU LAI 

Chi sir dung cac tau lai khi can thiet, va phai lap ke hoach de giam tdi thieu mot 
each cd tinh toan viec sir dung chung. Hay xem xet ly do cho van de nay, vi tau lai, 
dan gian chi la thiet bi phuc vu cho ngudi dieu khien de hoan thanh nhiem vu, bo 
xung cho may chinh, banli lai, chan vit mui, lai, neo va cac day buoc tau. Su dung 
tau lai chi khi cac phirang tien do khong hoan thanh chirc nang cua minh. Co mol so 
ly do vc van de nay nhu sau: 
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Neu con tau dirge day va keo vao vj tri chu yeu bang tau lai, ngirai sT quan hang 
hai sc khong phat trien dirge bat ky ky nang nao trong dieu khien tau, chi hoc dirge 
each sir dung tau lai de day va keo ma thoi. Khi cong viec da dirge len ke hoach, 
can thiet phai sir dung tau lai a muc toi thieu. Ngoai tau lai ra con co thiet bi phu Irg 
them, neu dirge yeu cau — day chinh la mot la bai trong tay ngucri dieu khien. Viec 
sir dung cac tau lai la can thiet khi nang lire dir phong nay bi mat. Khi da huge tau 
lai va lam viec, gia sir rang cac thiet bi nay chua san sang thi tau lai sc bo xung vao 
bat ky van de gi co the phat sinh. 

/ / 

Dirang nhir co mot sir khong may man la moi quan he nghich gifra nang lire 
dieu khien tau va kha nang san co eiia cac tau lai co cong suat lorn. Khong yeu cau 
ky nang lan doi vai mot con tau cap cau a dieu kien binh thirang ma chi can mot it 
khon ngoan chung nhat va mot vai tau lai co cong suat 16m la co the day va keo con 
tau do vao dung vi tri. Khi xem mot hoa tieu hoac mot thuyen truong co kinh 
nghiem dieu dong mot con tau, ho lam cho no phai thi hanh cac yeu cau cua minh 
ma khong phai lam am T hoac boi roi chut nao. Chi co each de phat trien ky nang do 
la phai dieu dong con tau vai sir trg giup nho nhat. 

Nhir da noi, khi ta lui tail lai, thi cung lam giam luon toe do tai cua tau lan va 
chi dan gian la ta keo mot tau lai doc Iheo tau vai phan vo tau chim sau cua no hop 
vori dirang tarn doc tau mot goc nao do thi cung co tac dong lam giam toe do. Chu y 
rang hieu qua lai trai ngugc neu ta cho tau lai chay ve phia truac. 

Lire cua tau lai se lam tang toe do cua tau lan, bai vi mot phan nang lugng cua 
no se dung de day tau tien tai. Co the tinh toan bang bieu do vccta phan tram cua 
tong lire dang dirge tao ra bai tau lai dang tac dong vao mot hirang nao do ma ta 
mong muon duori mot dieu kien nhat djnh. Nhirng trong thirc te chi can hieu rang 
tau lai co ban mot tac dung de co the su dung cac anh hiromg cua no mol each co lai 
nhat (hinh 4.7). 



Hinh 4.7. Cac li^c do tau lai sinh ra lam cho tau di chuy&n 
sang mot b£n va lui. 
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Mat khac, viec day va keo co hieu qua doi vdri mui tau. Mui tau lai co the diroc 
su dimg de tac dong theo tau khi dieu khien, hang each day mui ben nay hoac ben 
kia lirng ti mot de dieu khieu tau theo yeii cau. Tau lai keo le mui va chav tat, ti van 
mui ben irai, di chuyen mui sang phai, vi vay lai tail Ion quay sang trai. Neu day a 
mui ben phai thi tac dung ngiroc lai- 

Tau lai mui diroc sir dung de giir tau cap can cho den khi cac day da dira len ho 
va co chat. Bang each giir tau lai a mot goc nao do so vdri tau. con tau co the diroc 
giir chat chong lai dong niroc chay ngirac, xuoi, khi vao cap can, cho den khi cac 
day buoc xong. 

Tau lai phia sau hoac tau iai sau lai (ncu a vi tri sail lai), diroc buoc tirong tu 
theo each cua tau lai mui, nghTa la co mot day doc va mot da\ cheo. Tau lai lui va 
day ti vao vo tau theo each tuomg tu nliir tau lai mui, nhirng co diem khac nhau quan 
trpng (a tau lai phia sau co tac dung nhir mot lire can lam giam hieu qua ciia bank lai 
dac bict 6 cac toe do thap khi nguoi dieu khicn dang co gang di chuyen lai sang mot 



Hinh 4.8. Hieu ung do tau lai sinh ra khi buoc cy ben hong sau lai. 


Tau lai sau lai phuc vu dieu chinh lai vao hoac ra a khu virc lai se cap vao, do 
vay no phat sinh mot van de cho nguoi dieu khien. I lieu irng nay tang len khi goc 
tao boi mat phang true doc tau lai va mat phang true doc tau Ion tang len, vi tau lai 
co tac dung nhu mot banh lai co kich thiroc toan bo phan chim cua tau lai (hinh 
4.8).Vi cac ly do nay, tot nhat la tau lai sau lai khong can dir vao cho den khi that sir 
can phai giup do tau Ion, sau khi roi cau nen bo no ngay o thoi diem som nhat. 
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Hinh 4.9. Slf dung tau lai 6> hai ben mui. 


Doi khi, tau lai sc dirge huge a nidi ben miiL khi tau den gan cau hoac gan eira 
au "Ship’s lock" hoac gitr a mot vi tri trong lubng Inch (hinh 4.9). Hoac tau lai co 
the lui hoac lai. mot minh hoac ket hap, de di chuyen mui theo yeu cau. Quan trong 
la. khi ca hai tau lai lui dong thai, tau van gitr dirge hirdrng cho dii toe do hi giam. vi 
cac tau lai lui ngan can lai Iran tai eua tau. May chinh eua tau ciing co the dirge sir 
dung theo yeu cau. sao cho con tau co the dicu khien va dung dirge vdi sir dieu 
khien toi thieu. 

Mot lau lai co the dirge bo tri a vi tri sau lai eua tau va huge bang mot hoac hai 
day (hinh 4.10). 


Tau lai himng mui tien sang trai: 
1 Lai tau Ian di chuyen sang trai 
2. Mui tau tan quay sang phai 



Tau lai hurang mui tien sang phai 

1. Lai tau Ian di chuyen sang phai 

2, MGi tau Ian quay sang trai 


Tau lai lui het 

Tau Ian b| giam tran tai 


Hinh 4.10. Sir dung tau lai phia sau lai. 

() vi tri nay, tau lai lui de giam toe do tau, hoac tai sang phai hoac sang trai, de 
di chuyen duoi tau. hanh dong nhir mot banh lai chu dong de phu giup cho banh lai 
chinh eua tau. Tau lai cung co the dirge sir dung de dicu khien ma khong can ma) r 
tau, dieu khien con tau ma khong can phai triC v n trail tai qua gidi han. Van de nay. 
da dirge kliuyen cao a mot so bai vict ve dieu khien tau va doi khi tir cac hoa tieu a 
cae cang khong thirdng \uyen sir dung tau lai theo each nay, do no co mot so rui ro 
cho tau lai khi huge vao lai tau lan, DT nhien, van de nay khong thirc te, vi du cac 
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tau lai dirge six dung a sau lai dc trg giup hang nghin tau lan qua khu vuc "Gaillard 
Cut" tren kenh dao "Panama" khi tau 1cm di voi toe do 6 -r 8 hai ly/gi a ma khong c6 
van de gi. Khi cac tau lai lam vice 6 phia mui tau Ian dang co tron tai thi luon luon 
dugc coi a trong tinh trang nguy hiem vi co the bj hang hut hoac hi quay tron. 

Cac tau lorn nen luon luon de mot sT quan va hai thuy thii dung ben cac day lai. 
dae biet la khi cac day nay vong qua duoi tau, trong truong hap ma tau lai phai coi 
day khi co thong bao khan cap. Nhieu khi, thuyen vien cua tau buoc day tau lai 
xong la rai vi tri luon, lam cho tau lai a phia duoi khong co sir lira chon nao khac 
ngoai viec phai coi day tu tau lai de dao thoat. Cac day lai nay troi noi dr gan chan 
vit tau ldn - khong phai la mot tinh huong mong muon. 


4.3.1. TAU LAI LAM VIEC BANG CACH DUA DAY LAI QUA LO XO MA 
CHINH G1U A MUI/LAI 

Loai tau lai "Shottcl" va "Voith-Schncider" dang dugc sir dung rong rai a 
nhieu cang khac nhau tren the giai, no phu hap va lam tang gia tri edng vice lam a 
khu virc quanh 16 nong neo ma nguai dieu khien mong dai. Cac tau lai thict ke dc 
sir dung lam vice bang mot day chinh giua, co cac tai duac dat a vi tri hap ly, lien 
quan den diem quay cua tau lai sao cho chung co the lam viec an toan theo each nay. 

Doi khi, co truong hop khi mot tau lai theo qui uac cua cang co the lam a vi tri 
quanh 16 nong neo, thong thuang hau het la a trong cac truong hap khi dicu khien 
mot con tau dung yen hoac con tau khong tai ma khong the cap man buoc day dugc. 
Voi truong hop nay, duy tri toe do tau va so dung may tau 6 nnre toi thicu de tranh 
va chain vao phan khong co dem va cua tau lai, dam ngang tan lai vao khu vuc 16 
nong neo, dong that quay ngang sau khi bat xong day. Khi lam vice voi mot tau lai 
theo each nay, thuang dung vo tuyen de lien lac bao cho tau lai toe do va huong de 
kco, mat khac, dung tau do theo each tuong tir nhu da micu la a phan tau lai cap 
man truoc kia. Cac tau lai sir dung a khu vuc quanh 16 nong neo cung co the sir 
dung 6 ben doi dien dc tang hoac giam duong di cua tau, hoac giu tau a mol vi tri 
nao do khi co dong chay hoac a cau. 


4.3.2. CACH BUQC DAY lAu LAI 

Khi tau di chuyen a vung nuac bi han che hoac khi no dung yen tren mat nirac, 
rat tot cho vice buoc tau lai 6 phia mui hoac phia lai. Tau lai cap man, dua day doc 
mui, day doc lai va mot day cheo dan huong vc phia sau len tau 16m. Day doc mui 
va doc lai giCr cang ngan cang tot, day dSn huong coi nhu day ngang tuy theo tinh 
huong cho phep va cac day nay phai keo cang buoc chat. Van de quan trong la 
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nhirng day nay phai buoc chat sao cho tau va tau lai khi lam vice nhur mot khoi, neu 
khong viec buoc do se tao ra mot can trd nhieu hon la mot su giup ich, Khong cho 
phep tau di chuyen neu day buoc chua chat do man nirac tau, hinh dang vo tau hoac 
vi tri diem ti hoac vi tri cac coc bich cua no. 

Tau hoac cac tau lai co the dugc buoc 6 tan phia lai, khu vuc buong may hoac 
banh lai. Neu tau lai dugc buoc a khu vuc lai tau Ion, chung ta se dirge dieu khien 
nhir tau hai chan vit. O cac khu virc nuac dugc che chan, mot tau Ian co the dugc di 
chuyen nhanh chong va an toan theo each nay. Khi sir dung tau lai thco each nay, 
cac khan lenh lai va may tuang tu nhu viec su dung a tau lai mot chan vit. 

Khi chi buoc mot tau lai, vi tri lech tain cua tau lai dugc cam nhan khi tau Ion 
cat trcrn tai, do con tau ban dau co xu hirdmg di chuyen ngugc vai ben co lau lai. 
Khi tau lui no co xu hirang quay ve phia tau lai buoc nhieu hom, nghla la khi lui, 
mot tau lai buoc or phan tir phia sau quay tau sang ben trorn (lai sang phai, mui va 
tau sang trai). Mot khi da co trdrn tori, mot tau nho chi can buoc mot tau lai ciing co 
the di chuyen co hicu qua. 


Tau lai buQC day lai len tau Ian khi con a trong ciiu 



1 Tau lai lui ca&ng lai day cheo mui 
tau lan de di chuyen lai ra xa cau. 

2. Tau iai tai, banh lai het trai de di 
chuyen mui ra khoi c£u. 

3. Tau lai su dung ket hgp may \/a lai 
de rai tau Ian ra khoi cau. 



Hinh 4.11. Cach buoc day tau lai vao tau Ian. 

Mot kieu thong dung khac la tau lai buoc vao mui tau lan va mui hurang vc lai 
tau 1cm. Dieu nay chi durge tau lai su dung khi dura mot con tau Ion tu cau vong 
quanh mot tau khac da cap dr phia lai hoac dira tau rai cau. Sau khi da buoc day 
xong (hinh 4.11), tau lai lui de di chuyen lai tau lan ra khoi can khi da each xa cau 
no co the vong quanh bat ky tau a phia sau. Khi tau lan da tao thanh mot goc hop ly 
vai can, tau lai tai nhe de dieu khien tau ra cau. Cac khau lenh lai dirge su dung 
tuang tu nhu khi dung de dim tau rai cau bang chinh sue may cua no. 
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Khi rai cau bang lai ra truac, lai trai dirge thay bang tau lai de dira mui sang 
trai, dT nhien la lai sang phai. Dieu nay co the kho hieu, dua cac khau lenh lai cho 
tau lai a phia lai tan Ion thco huang tau 1cm dinh rai. Viec dieu dong nay phai nhanh 
va dan gian, cac khau lenh lai can phai ro rang. Mot khi da ra khoi cau, khong con 
vircmg mac gi, vai tran liii tren tau lan, tau lai dira ra huang hoac thang the tren 
hirong, thuyen trivang tau lai dieu khien tau ton nhir la thuy thu tau lcVn lai. 

Khi tau dugc buoc bang mot tau lai, co the dung no lai dirge bang each cho tau 
lai lui, Neu tau lai buoc a man phai phia sau, khi chay tai hoac a man phai phia 
truac, khi chay lui, tau se quay va co the dieu khien nhir la tau mot chan vit chieu 
phai. Mot tau lai dirge buoc chat, thirang co the lam cong viec cua hai tau lai khi ket 
ligp cung vai may tau dc di chuyen tau sang mot ben ma khong can phai tricn tran 
tai. Dung mot tau lai thco each nay, ycu cau can co sur hap tac chat che giira nguai 
dieu khien tau va thuyen truang tau lai, phai dirge gan bo nhir viec buoc tau lai. Tau 
lai lnrang mui vc phia lai tau 1dm, be het lai vao trong cau va tai, dong thai tau lan 
cung sir dung may tai va banh tai be phia trong cau. Mui va lai tau sc di chuyen ra 
xa cau, may tau lan tao ra lire day ngirge vori lire day do tail lai tao ra de cho tau lan 
khong co trdn tai hoac lui. 

Tau lai toi may, het lai trai 



\ 


Hinh 4.12 . Tau lai lam viec a mui ben trai tau lan de di 
chuyen ca tau \&n sang ben phai. 


Cong tac dieu dong tau vao cau cac cang bien quoe tc hien nay deu do hoa ticu 
va tau lai chuyen nghiep cua cang scr tai dam nhiem. Mac du co sir ho trg cua tau lai 
va hoa tieu, nhung thuyen trucrng cung phai co sir hieu biet can thiet ve cong tac lai 
dat cho cong viec cap va rai cau cang nham dam bao an toan tuyet doi cho tau trong 
ca tuyen hanh trinh. Cac phuong phap sir dung tau lai thong dung hien nay la: 


- Phuorng phap lai keo qua day (hinh 4.13 a); 

- Phuong phap lai keo kieu buoc day tua day (hinh 4.13 b); 

- Phuong phap lai keo kieu tua day hoan toan (hinh 4.13 c). 
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(c): Lai keo kieu buQC day 
ti/a day 


Hinh 4.13. Cac kidu si> dung tau lai ddi vai tau Ian. 


4.4. di£u dong tau cap phao 


4.4.1. D1EU DONG TAU CAP MOT PHAO 


1. Nguyen tac cluing 

Cach tir nhien nhat de tien den gan phao la hirong mui tau ngirge vai hirang gio 
hoac dong chay. Mot con tau khong co tran se nhanh chong bi gio manh day khoi vi 
tri va nhat thiet phai ti'nh den chuyen bu trir tinh hinh nay khi tien lai vai gio ben 
hong hoac dong chay ngang. Tuy nhien, khong phai luc nao cung co dii cho de cho 
phep chon lira, va hirang tiep can khong quan trong lam neu da co tau lai trg giup. 

Con tau phai tien den phao vai toe do chain de co the dirng lai tna chi dung toi 
thieu dong tac may chay liii. Neu toe do nhanh qua, can thiet se phai lui het may 
hoac lui vai toe do trung binh, khi do lire day ngang co the lam mui tau nga ra xa 
phao va sc khong de dang de dira con tau tra lai vi tri can thiet. Cac lai the ma ta 
mong muon co dugc bang each tien tai ngirac vai hirang gio se lap tire mat di khi 
mui tau bj day ra xa. 

Cac neo phai dirge chuan bi tot va dang tin cay. Trong bat cu tinh huong nao, 
neo khong dugc tha qua gan phao, vi nhu vay co the lam roi day neo phao va nguy 
hai han nua co the lam va cac ong dan dau khi ngam duai nuac (khi cap phao nhan 
hang dau mo). Co the tranh trirang hgp nay bang each tien chain den gan phao va 
neu can thi su dung tau lai de giCr tau on dinh doi vai phao. Neu co dirge nhieu 
khong gian de xoay tra xung quanh phao thi van de nay khong can dat ra. 
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2. Buoc phao bang each sir dung thiet bi cua phao 

Khi sir dung cac day buoc da duac co dinh san tren phao dan "Single Buoy 
Mooring’ 1 (SBM), can phai dua tau thang toi phao mot each than trong, Phao dan 
buoc tau 6 cac tram cap lay dau co san nhung day buoc co sue chiu lire Ian bang sgi 
tong hap va day lin, voi mot dau dugc noi vai mot day moi dai, dung de keo day 
buoc ten tau. Dau trong cua day buoc dugc huge vao tau bang mot day dup hoac 
mot ma-ni. 

Thiet bi co the dirge dua len tau trong cac truang hap can thiet bai tau dich vu 
hoac co the bai nhan vien tir ba di theo de ho tra cho viec buoc vao phao. Day moi 
dugc dua len tau truac lien phai kha dai de co the bat dugc day khi con kha xa 
phao. Con tau khong can thiet phai den gan phao qua va thirc te cung khong cho 
phep dirge lam nhir vay. 

Phao a tram lay dau co nhung ong noi de noi vao tau. Dong tac tien den gan 
phao cua con tau phai tien hanh ve phia each xa cac ong noi nay. Neu phao nam 

\ y ■» ■> 

trong mot khong gian hep thi can thiet co the phai dung mot tau lai de giu tau ra xa 
trong khi buoc day va cho den khi da vao dung vi tri. 

Co nhung phao dat ngoai khoi nham trg giup cho tau trong dieu kien thai tict 
xau, cac phao dat trong vung nuac nong chi co the dugc su dung khi dieu kien 
thuan Igi horn. 

3. Buoc phao bang each sir dung cac thiet bi cua tau 

Cung co truang hap tau dung day buoc cua chinh minh de buoc vao phao. Day 
la mot viec lam don gian nhung khong phai la thuan tien trong moi thai tiet. 1 ren 
thirc te rat kho can bang do cang cua nhieu day buoc vao cung mot phao, nhung day 
nay co the dirt tirng chiec mot neu dot nhien gio tang ten. 

Cach chac chan nhal dc buoc tau vao phao la dung lin. Day la mot dong tac doi 
hoi nguai dieu khien phai hanh dong chinh xac. Lin neo cua mot tail Ion rat nang ne 
va khong the dung sue nguai de moc vao no dugc. Con tau phai dugc dua den mot 
vi tri sao cho dau cuoi lin treo dung tren khuyen phao. Truac het phai treo neo va 
thao lin. Viec nay noi thi de nhung lam thi khong de chut nao. Neu cac mat lin noi 
khong dugc thao rai thuang xuyen thi viec ma no se mat rat nhieu thai gian. Xin co 
mot lai khuyen cho sT quan chiu trach nhiem 6 mui tau; Hay dam bao la neo dugc 
treo ten mot each chac chan, dau tren boong cua lin neo doan noi vao neo cung 
dugc buoc chat. 

r mm 9 

Binli thirong nguot ta tha lin neo xuong phao qua 16 nong neo. Tuy vay, doi khi 
co the tha qua 16 xo-ma tren boong neu lin neo co the di chuyen dirge. 
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Khi tien den gan phao thi ttr hai phia cua phan sau mui phai tha xuong hai day 
cap tot. Hai day nay diroc buoc vao phao, sau do con tau duac hai day nay keo den 
gan cho toi khi phao nam canh luon tau, ngay phia ducri lin neo. Nhtrng day nay 
khong dir ore dira tir phia tr if ore mui, vi nhir vay con tau se khong the dirorc dua toi 
duai lin neo (hinh 4.14). 



Gio ngugc hoac dong chay ngirge giup cho tau giam tran khi den gan phao va 
cung gop phan lam cho viec lai tau de hom, nhung khong phai luc nao cung co the 
chon dirge hirerng tien toi gan nhu vay. Mien la hai day dau tien dirge tha nhanh 
chong thi hirang tien toi gan khong quan trong lam. Buoc phao vao lin neo khong 
phai la mot viec lam nhanh chong va d! dang, con tau phai dirge giur vumg dung vi 
tri nho hai day dirge buoc trirdrc tien. Trong suot phan con lai cua cong tac nay, bat 
ke gio, dong chay hay dieu kien thoi tiet nhu the nao, tau se quay quanh phao de tim 
dirge hucmg dau lai thuan lgi nhat. 

Thai gian noi lin neo vao phao tuy thuoc dr dieu kien thoi tiet tren bien luc do 
va kieu che tao cua phao. Co the can phai co mot hay hai tau lai de giup cho viec on 
dinh vi tri con tau va lam chung bbrt do cang tren cac day buoc. Khi lin neo da dirge 
noi vao phao cac day khac phai dirge thao va thu ve de khong co cai gi vuong vao 
phao, vao lin neo hoac ma-m. Khi tau rcri khoi phao co the can phai dung mot day 
de gift cho phao dugc on dinh trong khi ma ma-ni thao lin. Voi muc dich nay, tot 
nhat la nen dung mot day dup, nghla la mot day chay tu tau, luon qua khuyen buoc 
cua phao va rut ngirge tr dr lai boong tau. Day dup nay chi nen dua len phao mot thdri 
gian ngan truac khi tau xuat phat. 

Tong so day dua len phao phai tucmg doi du chac va neu co can gio manh nen 
xong them day de giam bdrt do cang. 
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4.4.2. DIEU DONG TAU CAP HAl PHAO 


Viec dieu dong tau den buoc hai phao cling tircmg tir nhir viec dira tau d£n huge 
mot phao. Nguyen tac chung la dua tau di ngirge hircrng gio, dong theo huang song 
song vai duang noi lien gifra hai phao. Dan tau vai toe do chain, sir dung tran de 
tiep can phao dau tien (phao tren gio, dong trirac). Cach tiep can tuang tu* nhir khi 
dira tau den buc)c mot phao. Sau khi da dira cac day len phao thu nhat ta dieu chinh 
day phia mui dc dira cac day buoc sau lai len phao thu hai. Cong vice cuoi cung la 
thu cang deu cac day va de cho tau nam a vi tri gitra hai phao (hinh 4.15). 




Hinh 4.15. Tau n^m tren hai phao v6>i mot neo trai. 

Doi khi ket hop tha neo man ngoai de khong che tran dong thai tao dieu kicn 
thuan lgi cho vice rai phao. 

4.5. Dl£U DONG TAU R0I CAU, PHAO 

4.5.1. DIEU D0NG TAU RCfl CAU 

1. Nguyen tac chung va cac chu y khi roi cau 

Dieu dong tau rai cau la qua trinh thuc hien gan nhu ngugc lai vai qua trinh 
vao cau, luy nhien cong tac dieu dong rai cau thi nhe nhang va it gap nguy hiem 
han so vai khi vao cau. Nguyen tac chung la khi rcri cau khong nen de lai tau cp vao 
cau vi dc gay hir hai he thong chan vit, hanh lai. 

Thuyen truang va cac si quan phai thuc hien cong tac chuan bi truac kJii rai 
cau mot each chu dao nlur: 

- Xem xct cac day buoc tau, dir kicn cac day nao phai cai cuoi cung, co can 
tang cuong hoac gia cuong mot so vi tri day de ho trg cho khi rai cau khong ? 

- Quan sat cac tau thuyen neo dau, buoc cau ben canh ? chu y khoang each giua 
mui lai tau thuyen minh va cac tau thuyen xung quanh; 

- Quan sat ky tinh hinh gio, dong chay khu virc tau dang buoc; 

- Bo tri tau lai (ncu can) va cong tac chuan bi bat day tau lai; 

- Thao luan ky vai hoa tieu cac du kicn ke hoach rai cau; 
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- Liru y den cac ban che cua may chmh hoac lie thong chan vit (vi du tau co 
chan vit bicn birdc can liru y thong bao cho phia lai biet de tranh bi day cuon vao 
chan vit, hoac neu tau co chan vit man mui hay lai khi sir dung co bi vucmg mac gi 
khong...). 

2. Mot so tinh hudng rai cau (chan vjt co birdc co dinh chieu phai) 

- Rcri can khi nude gio cm: 

Theo hinh 4.16(a), tai vj tri (1), tien hanh crii het cac day chi de lai day chco 
mui va doc mui, doi khi phai gia cirong them day cheo mui. Sau do be het lai ve 
man trai (phia trong cau) va cho may tai. Luc dau cho may tai that charm khi day 
cheo mui sap bat dau cang ta cho dung may. Sau khi dung may lai tiep tuc cho may 
tai. Viec dung may khi day sap bat dau cang la nham tranh tao ra xung luc Ion lam 
day cheo co the bi dirt dot ngot, gay nguy hiem cho tail va thuyen vien. Dircri tac 
dung ciia banh lai va chan vit, lai tau sc dan dan dugc tach ra ngoai. Khi mat phang 
true doc tau tao vai chieu doc cau mot goc khoang 30 -r 40° ta dirng may, be lai ve 
so khong, dong thai cho may chav liii. Khi tau bat dau co trcm lui thi thao het cac 
day cheo va doc mui (vi tri 2). Khi tau lui den vi tri (3), dirng may lui, be lai phai 
cho may tai va hanh trinh theo huang yeu cau. 

6 hinh 4.16(b) la trirang hap rai cau man phai. Tuang tu nhu khi rai cau man 
trai, ta cung de lai day cheo mui va doc mui va co the gia cirang them day cheo mui 
neu can thict. Sau do be het lai vc phia trong cau va cho may tdi nhe. Khi tau a vi tri 
(2) (trirang hap nay chi can cho mat phang true doc tao voi chieu doc cau mot goc 
khoang 20 25°) thi dirng may, be lai ve so khong va cho may chay lui. Khi co trdn 

lui nhanh chong thu cac day mui. Khi tau den vi tri (3) ta chuyen may tdi be lai trai, 
hanh trinh theo hudmg yeu cau. 



(a) 


(b) 



Hinh 4.16 Rai clu khi nirdc gid 6m. 

(a): Rdi c^u mgn trdi; (b): Rdi cau mgn phai. 
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Can chu y rang hai trubrng hap rdi cau tren chi ap dung cho cac tau ca nho hoac 
trung binh. Vdi cac tau ca lan a sir dung may tdi trong cau can liru y, day co the bi 
dirt, lire xo vao cau rat lan de gay nguy hiem cho cau va cac tau nim phia trirdc. Do 
vay, da so cac tau ca 1cm ngirdi ta su dung tau lai de ho trg rai cau. Neu co mot tau 
lai thi tau lai nay thuong sir dung phia mui ho trg. 

- Rai cau khi co anh hudmg ddng chay: 

Khi co anh huemg cua dong chay ta lai dung yeu to dong ket hop vai vice de lai 
cac day tren tau, sur dung may chinh va banh lai de rai cau. 


Huemg dong 



(W 


Huang dong 



Hinh 4.17. Rb\ chu co anh hiring cua dong. 

(a): Ddng chay tu mui ve l£i; (b): Dong chay tu l^i ve mui. 

CS Irirang hap hinh 4.17(a), dong nirac chay tir mui ve lai. Tai vi tri (1), tien 
hanh cai cac day chi dc lai day cheo lai va doc mui, co truang hap phai gia cirang 
them day chco lai. Sau do be het lai ve man phai (phia ngoai cau), dong thai cai day 
doc mui. Dirai tac dung cua dong nude ket hop vdi banh lai, mui tau sc tir tir nga ra 
ngoai. Neu dong chay nhe va vdi tau loai nho co the be lai trai va cho may liii nhc 
vai vong de cho mui tau nhanh chong tacli ra khoi cau (chu y khi liii banh lai va 
chan vit co the va dap vao cau). Khi mui bat dau co xu hudng nga ra ngoai (vj tri 2) 
thi dirng may (luc nay mat phang true doc tau tao vdi true doc cau mot goc khoang 
20 -r 25°), sau do tiep tuc cho may tdi va thao tat ca cac day. Khi tau a vi tri (3) dieu 
chinh hanh lai va may hanh trinh theo hirdng ycu cau. 

Hinh 4.17(b) chi ra trirdng hap rai cau man phai nhung ddng nude chay tir lai 
ve mui. Ta cung de lai day cheo mui (day la day cuoi ciing va can thiet co the gia 
cucmg them day nay), sau do be het lai ve phia ngoai cau. Dudi tac dung cua ddng 
mrdc va banh lai, lai tau se tir tir nga ra phia ngoai. Trudng hgp dong nude chay yeu 
ta co the be lai vao phia trong cau va cho may tdi nhe vai vong dc nhanh chong dira 
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lai tau tach ra khoi cau. Khi tau d vi tri (2) (mat phang true doc tau tao vai truc-doc 
cau mot goc khoang 20 4- 25°) thi dung may tdi, be lai ve so khong va cho may 
chay lui. Khi co trdm lui nhanh chong thu cac day mui. Khi tau den vj tri (3) ta 
chuyen may tdi be lai trai hanh trinh theo hircmg yeu cau. 

Cung nliu khi rdi cau nude gid em. hai trudng hop rdi cau tren chi ap dung cho 
cac tau cd nho hoac Irung binh. Vdi cac tau co 1cm khi sir dung may tori trong cau 
can luu y day co the bi durt, luc xo vao cau rat lan de gay nguy hiem cho cau va cac 
tau nam phia trude. Hoac khi lui chan vit va banh lai de va dap vao cau, do vay da 
so cac tau ca 1dm ngirdi ta sir dung tau lai ho trg de rai cau. 

- Rai cau khi co anh huerng ciia gio: 

Rai cau khi co anh hircmg cua gio co the chia ra hai trurdmg hap ca ban: Khi gio 
thoi tu trong cau ra va khi gio thoi tu ngoai can vao. Khi gio thoi lir trong cau ra. 
noi chung gio cd xu hircmg day tau ra xa cau nen cong tac dieu dong tau rdi cau se 
gap nhieu thuan lai, day la dieu kien rat tot de rdi cau. Thong thirdmg neu khong cd 
yeu to dong chay lac dong thi tau se dugc edi het cac day va lgi dung gio day tau ra 
xa cau, sau do ngirdi dieu khien tau se can cu vao tinh hinh cu the dc dieu kliien 
banh iai va may chinh di chuyen theo hirdng hanh trinh. 

Khi gio thoi tir ngoai vao (nhieu khi gan vuong goc vdi cau nhiv hinh 4.1 8) thi 
cong viec dieu dong tau rdi cau se phuc tap horn nhieu. Da so cac tririrng hop cap 
cau trong hoan canh nhir vay ngirdi dieu khien tau bao gid cung tha neo man ngoai 
tnrdc khi vao cau de tao dieu kien Ihuan lai cho khi rdi cau. 



(a) (b) 


Hinh 4.18. Rdi cku co anh hu’dng cua gio tu» ngoai vao c6 k§t hgp da 
tha neo khi vao cdu.(a): Rdi cau man tr&i; (b): Rdi c^u man phai. 

Trirdng hap hinh 4.18(a), trinh bay phirang phap rdi cau man trai khi cd gid 
thoi tu ngoai vao vuong goc hoac gan vuong goc vdi cau. Sau khi tien hanh cong 
tac chuan hi xong, tau sc de lai day cheo mui (thudng phai gia cirdng them day cheo 
mui va tang them dem va phia mui man trai). Tai vi tri (1), tau con lai day cheo 
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mui. Sail do be het lai ve man trai (phia trong cau), cho tai may luc dau that cham, 
sau khi day cang deii ta tang may len mot it. Duai tac dung ciia may chinh k£t hop 
vori banh lai, lai tau se tu tir tach ra ngoai. Khi mat phang true doc tau tao vai cau 
mot goc khoang tir 50 * 60° % 90° (vi tri 2) dirng may, be lai ve so khong, kfit hop 
lui may va thu neo phai, diroi tac dung cua may liii, ket hop voi viec thu neo tau se 
dan dan lui den vj tri (3) dong thoi cung la vi tri neo phai thu xong. Ta be lai phai va 
cho may tai, dieu khien tau hanh trinh theo hirorng yeu cau. 

Truong hop hinh 4.18(b), cung trinh bay phuong phap rai cau man phai khi co 
gio thoi tir ngoai vao vuong goc hoac gan vuong goc voi cau. Sau khi tien hanh 
cong tac chuan bj xong, tau se de lai day cheo mui (gia cuong them day cheo mui 
va tang them dem va phia mui man phai). Tai vi tri (1), chi de lai day cheo mui. Sau 
do be het lai ve man phai (phia trong cau), cho tai may luc dau that chain. Sau khi 
day cang deu ta tang may dan len. Duai tac dung cua may chinh ket hap vai banh 
lai, lai tau se tu tir tach ra ngoai. Khi mat phang true doc tau tao vai cau mot goc 
khoang tir 40 -r 45° (vj tri 2) dirng may, be lai ve so khong, ket hap lui may va thu 
neo trai. Duai tac dung cua may liii, ket hap vai viec thu neo, tau se dan dan lui den 
vi tri (3) la vj tri neo trai thu xong, be lai trai va cho may tai, dieu khien tau hanh 
trinh theo huang yeu cau. 

Noi chung, hai truang horp rai cau tren chi ap dung cho cac tau ca nho hoac 
trung binh va khi gio khong qua cap ba hoac bon. Vai cac tau ca lan hoac khi gio 
Ion hom khi sir dung may tai trong cau het sue nguy hiem vi day co the bj dirt hoac 
lire day cua tau vao cau qua Ion de gay nguy hiem cho cau va cac tau nam phia 
trirac. Do vay da so cac tau ca lan hoac khi gio lan, nguai ta sir dung tau lai de rai 
cau. Nhieu khi phai sir dung tai hai tau lai, mot chiec a mui va mot chiec a lai de 
phuc vu cho viec rai cau, luc nay viec rai cau se nhanh chong va an toan hon. 



Hinh 4.19. Sip dung hai tau lai rai elm trong di§u kien nu»ac gio em. 
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- Rdi cau khi co anh hucmg cua cd gio vd dong: 

Vice rdi cau khi co anh hudng cua ca hai yeu to gio va dong la trudng hop thuc 
te ngudi dieu khicn tau thirong xuyen gap phai va noi chung day la tinh hudng r5t 
phuc tap. Trudc khi quyet dinh vice rdi cau, phai can cu vao dieu kien thuc t£ cua 
gio n dong va tinh trang hien tai cua tau minh de dua ra dinh phuang an rori c&u. Khi 
yeu to nao tac dung lom thi vice rdi cau se theo yeu to do. Vi du, gio ngugc se co tac 
dong Ion horn dong xuoi thi viec rdi cau se dugc tien hanh theo yeu to gio. Nhivng 
phai dua vao thuc te cua tau minh de quyet dinh. Gio 1dm nhung tau mom sau thi yeu 
to dong co the tac dong 1dm horn gio, hoac tau khong hang, tau container, tau co man 
kho cao thi yeu to gio lac dong nhieu horn dong. Tau day hang, yeu to dong se tac 
dong nhieu hem gio... 

Ngay nay, da so cac tau bicn cd trung binh hoac ldn khi rdi cau dcu sir dung 
tau lai. Ngoai yeu to dam bao an toan cho cac tau thuyen xung quanh va cau cang 
con lien quan ca yeu to kinh doanh. Nhieu khi phai su dung tdi hai tau lai, hoac ha 
tau lai. 

4.5.2. DIEU DONG TAU RC51 PHAO 


. X 


1. Dieu dong tau roi mot phao 

\ ; 

Sau khi thuc hien cong tac chuan bi cho tau dieu dong, phfa mui sc edi het cac 
day va chi de lai mot day dup, ncu sau khi vao buoc phao ma chua lam day nay thi 
tru'dc khi rdi phao phai tien hanh lam day dup trudc (la mot day buoc co du do ben, 
mot dau buoc chat tren tau ldn, dau kia luon qua khuyet phao va buoc vc tau ldn, 
nham muc dich de tau ldn chu dong vice edi het cac day). Neu trudng hgp buoc 
phao bang lin doi vdi cac tau ldn, day dup nay thirdng la mot day cap co du do ben. 

Cac day buoc tren phao dirge edi het, chi de lai day dup (neu buoc phao bang 
lin thi day nay dong thdi lam nhiem vu keo mui tau ldn tien sat den phao de thao lin 
tren phao va thu lin ve dugc de dang). Ta tien hanh xong day dup, he lai vc mot ben 
cho may tdi nhe, khi mui tau co xu hudng lech ra khoi phao thi chu dong thao day 
dup va dieu dong tau theo hudng hanh trinh. 

2. Dieu dong tau roi hai phao 

Noi chung, dieu dong tau rdi hai phao thi cong vice dor kho khan va phurc tap 
horn dieu dong tau rdi cau. Trudc khi quyet dinh viec rdi phao, phai can cu vao dieu 
kien thuc te cua gio, dong va tinh trang hien tai cua tau minh de quyet dinh phuomg 
an rdi phao. Khi yeu to nao tac dung ldn thi viec rdi phao se theo yeu to do. 
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- Neu rai phao ma co gio, nuac ngugc tu mui ve lai thi tien hanh thu het cac 
day lai trurac. Luc nay viec rai hai phao se giong nhur viec rai mot phao. 

— Rai phao ma co gio nuac ngirac tu lai ve mui thi tien hanh thu het cac day 
mui truac, sau do thu bcrt cac day lai, chi de lai mot day dup sau lai (hinh 4.20 vi 
tri 1). Be het lai ve mol ben, klii thay mui tau lech khoi huang hai phao (hinh 4.20 
vi tri 2) thi nhanh chong thu het cac day con lai va cho may tai (viec thu day sau lai 
phai thuc hien that nhanh vi luc nay chan vit dang quay). Sau do dieu dong tau hanh 
trinh theo yeu cau. 

Cong viec rai phao nhu trinh bay tren chi ap dung cho cac tau ca trung binh va 
nho. Neu cac tau loti, man nuac sau thi viec rai phao da so phai su dung tau lai ho Ira. 

Huang dong 



Day dup sau lai 


Hinh 4.20. 0i4u dong tau rai hai phao mnyc chay tip lai v4 mui. 
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ChiFcmg 5 

Dl£U DONG TAU TREN BIEN 

■ 


5.1. Bl£U DONG TAU TRONG Dl£u KIEN THOI Tl£T XAU 


5.1.1. KHA1 NIEM 

Thai tiet xau doi vdi tau thuyen la nhurng triromg hgrp khi tau dang hanh trinh, 
dau cau hay dang neo nhimg gap song gio Ion, tarn nhin giam do strong mu, tuyet 
rai, mira rao nang hat, bao cat, bang bien... 

Neu dang buoc cau ma can khdi hanh thi su dung day buoc tau, neo, may chinh 
tau de nhanh chong rdi cau, Vdi cac tau ldn phai sir dung tau lai giup dor. 

Khi dang tha neo, buoc phao neu a khu vuc do xet thay an toan thi tien hanh 
cac cong tac chuan bi de doi pho vdi cac dieu kien va hoan canh dang hoac sap xay 
ra. Truong hop khong dam bao an toan thi phai nhanh chong dieu dong tau khdi 
hanh tim noi tru an hoac dan tau ra bien de chiu dung song gio, dac biet khi co 
giong bao. 

Neu dang hanh trinh thi tuy tung trudng hop cu the ma tien hanh kiem tra, 
phong chong, dong thdi phai ap dung cac phuang phap dieu dong thich hop nham 
dam bao an toan cho tau. 


5.1.2. QUAN HE GIUA HUONG DI VC)I HIKING SONG GIO VA StJ’ ANH 
HU'CJNG CUA CHUNG 

1. Di ngiroc song 

Tau dang chay trong song gio ngucrc thi toe do sc bi giam. Neu gap song gio 
ngupc qua lorn tau se bi bo doc manh, banh lai va chan vjt co luc d tren khong, tau 
se khong nghe lai, de bj dao mui, may chinh se bi qua tai. De dam bao cho tau co 
the chay dirge trong song gio nguoc can phai t&ng mdn nude cua tau khi tau chay 

% % \ V j 

khong co hang bang each bam nude dan day vao cac ket dan va mot hoac mot so 
ham hang (doi vdi tau dau), mdn nude lai phai cao horn mdn nude mui. Khi bi lac 
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doc qua manh phai giam toe do, neu van chua khac phuc dirge thi ta chuyen huong 
di moi, thudng cho tau chay vat man phai hoac man trai mot goc khoang 30°. 

2. Di xuoi song 

Tau cung bi bo doc va neu song gio Ion toe do co the sc bi giam. Trirorng hop 
song gio xuoi nho, toe do tau co the tang. Khi van toe tau (Vj) Ion hem van toe song 
( Vs) thi vo tau chiu ung lire giam, liru y hien tirong uon va vong cua tau. Neu cam 
thay viec chay tau hien tai khong an toan, co the chuyen huong moi de song gio 
chech man phai ho^c trai. 

3. Di ngang song 

Tau se bi lac ngang manh, neu song gio cang 1cm tau bi lac cang manh. Khi 
chay song gio ngang de bi nguy hiem neu chieu cao the vumg cua tau nho (loai tau 
chcr container, go, hang hat rai...). Luc nay de gay ra hien tirong lac qua mem. 
Nhirng khi chieu cao the virng qua Ion (tau cho quang, xi mang, sat thep...) se bj lac 
qua cung. Ca hai trirorng hap lac cung va mem cung dcu gay bat loi cho tau. 

Can cliu y chang buoc, co dinh va chen lot hang, han che chay ngang song gio, 
dac biet la tau nho khi song Ion. Can thiet phai chuyen hirdng de song vat mot ben man. 


Vung biSn 

C6p Bo-fo 

ChiSu cao song 

' Hs(m) 

Dai T3y Duong 

7 

8 

10 

6 

8 

1 12 

Bi£n Den 

7 

8 

10 

4,5 

5 

6,5 

Bien Bhc 

7 

8 

10 

5 

6 

8 


Hien tirong lac va hau qua do lac gay ra rat nguy hiem cho tau. Circmg do lac 
phu thuoc tan so dao dong cua tau T t va tan so cua song bieu kien x s . Tlai dai lirong 
nay co gia tri cang gan nhau thi bien do lac cang 1dm, khi t l = xay ra lac cong 
hudrng (liinh 5.1). 


Iju 

T , 
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Hinh 5.1. Hien tiFgng i£c cong hiporng. 
















(5-1) 


Neil ti so — = 0.7 4-1,4 se gay nguy hiem cho tau. 


— Khi ti so — = 1 day la tinh hudng gay nguy hiem nhat. 

T , 

Chu ky dao dong rieng cua tau dugc xac djnh bang bieu thirc: 
_ kxB 

x ' ~ 4 gm' 

trong do: B - chieu rong tau (m); 

GM - chieu cao the vung cua tau (m). 
k - he so kinh nghiem dugc lay nhu sau: 

Tau hang day tai: k “ 0,64 + 0,7; 

Tau hang nhe tai: k = 0,74 -5- 0,8; 

Tau cha go day tai: k = 0,75 
Tau khacli: k - 0,76 -r- 0,86; 


Cong thurc tren co the dugc viet duai dang GM = 


k*B 


va thuang xuyen 


dirge cac sT quan Bieu khien tau su dung tren bien kiem tra gan dung chieu cao the 
vung cua tau tai bat ky thai diem nao. 

De xac dinh gia tri z u tren tau su dung mot dung cu goi la lac ke ’’Clinometer", 
Ncu dem chu ky lac 10 lan va top dong ho bam giay, ket qua thai gian do chia cho 
10 ta dugc x t , 

Chu ky cua song bieu kicn r s dugc xac dinh bang each dung dong ho bam giay 
va bieu xich dat tren la ban, dung quay lung ve huong gio thoi tori, theo ong ngam 
cua la ban do mot dai bot do song tao ra, ta dugc huerng truyen song. Sau do quay 
ngang nguai di mot goc 90° quay ong ngam ve do ngam den cac dau song chay qua 
tu 1 -s- 10 va top dong ho bam giay, ket qua thai gian do chia cho 10 ta dugc x s (vi 
tau van chuyen dong nen do la gia tri chu ky cua song bieu kien). 

So sanh r t va t s cho phep ta ket luan viec chon lira dieu dong. cung co the 
xac dinh nhcr cong thirc: 


1,5±0,514^ x sin q 


(giay), 


trong do: - buac song (met); 

V, - van toe cua tau (met/giay); 

q - goc man cua song (do), q mang dau cong (+) khi tau di ngugc song; 
dau tru (-) khi tau di xuoi song. 
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Nhir vay de tranh hicn tugng lac cong hirdmg phai thay doi mot trong hai yeu t6 
la V t hoac q sao cho ti so —) 1,4 hoac —<0,7 * 

Khi tau di ngircrc hoac xuoi song ma t t = t s thi bien do lac doc cua tau khong 
ldm lam, vi tau dirge nang len, ha xuong dcu dan. Song neu x t > thi mui tau se 
ngap sau trong nude, nudre tran len boong manh, nhat la khi chieu dai cua tau gan 
bang chieu dai cua birdc song (L = 

5.13. DIEU DONG TAIJ CHUYEN HUCJNG 

Luu y khong de tau bi lac qua sc co hai den cac he thong may moc, trang thiet 
bj cua tau. tuyet doi khong dc lac ngang toi goc nghieng ngang toi han. 

Truoc khi chuycn huang can nam vung tinh nang dicu dong cua tau mink 
phan doan chinh xac tinh hinh song gio, chon thcri ca thich hap, thirc hicn nhanh 
dong tac chuyen huemg de dam bao dai bo phan thoi gian chuyen huang la luc con 
tau nam trong mat bien phang lang. 

1. Dang ngu*<rc song chuycn ve xuoi song 



Tang toe 6q va goc be lai 


Hinh 5.2. Dang ngirgc s6ng chuy4n v6 xuoi song. 

Quan sat mat bien, cha dort phang lang cua mat bien sap toi ta bat dau chuycn 
huang. Luc dau de goc lai nho de tau tir tu chuyen huemg. Khi mat phang lang tdi 
tau thi tau da ngang song, tang goc lai, tang van toe de mui tau quay nhanh ve xuoi 
song (hinh 5.2). 
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2. Dang xuoi song chuycn ve ngiroc 

Giam toe do cha thori ca, khi ngon song tai tau ta bat dau chuyen hirang. goc lai 
ban dan nho sau do can thai co khi tau chcch gan nhir ngang song thi con tau da 6 
cho mat bicn phang lang, la be goc lai tang va tang toe do dua miii tau len ngugc song. 


Khi tau phai di xuoi song hoac chech song trong qua trinh dieu dong can liru y 
quan sat lugn song plua sau lai tau sao cho khi lugn song den banh lai thi dua banh 
lai ve so khong, tirgn song di qua la lai dieu khien banh lai vc thco yeu cau. 





Tang l6c dp va goc be lai 


Hirth 5.3. Dang xuoi song chuyln v& ngu>gc song. 


Ncu phai tha troi trong song to gio Ion liru y khong nen tha nco ncu do sau Ion, 
neu gan chirang ngai vat nguy hiem Ion thi tha de dam bao an loan cho tau. 

5.1.4. THA DAU LAM GIAM AN11 HUONG CUA SONG GIO 

Thuc nghiem cho thay mot lit dau nho xuong mat bien se loang mot dien tich 
100.000m co do day 1/10.000mm. Chi nen dung dau ca ep, dau thao moc (trir dau 
dira). Rieng dau mo va san pham cua dau mo (tru xang va dau hoa), trrrong hop that 
nguy cap dac biet moi dirge sir dung. 

Nen tha tirng giot, tuy dieu kien song gio co the tha tang hoac giam, ngucri ta 
cho rang dc lugng dau tha tot nhat cho tirng co tau la: 

D < 200 T 80 kg/ngay 

D = 1.000 -s- 3.000T 130 kg/ngay 

D = 200 + 1.0001' 100 kg/ngay 

D = 3.000 - 5.000T 170 kg/ngay 
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Mot so tau co trang bj sin dung cu de tha, do la cac tui vai bat co due 16 nho a 
day va xung quanh hoac tbung son co day la mot lop bong so dam bao cho dau nho 
timg giot, dung tich la 10 lit, 6 lit hoac 3 lit. Co the la bo tri ong dan a mui hai man 
roi ma van. Da so chi sir dung tren xuong curu sinh. 

Vj tri tha dau nen dirge tha tren song sao cho bao quanh than tau, xuong. 


5.2. Ol£u DONG TAU TRONG BAO 

5.2.1. NGUYEN NHAN PHAT SINH BAO 


Do viec hap thu nang lirgng mat trai a cac vung tren qua dat khac nhau, a vung 

V / / / 

gan xich dao thi no hap thu nang luorng mat troi 1cm, khoi khong khi bi dot nong se 
gian no Ira nen nhe va bay len cao lam cho khong khi a vung do giam tao thanh 
vung ap thap. Khoi khong khi xung quanh se tran tai bu dap cho trong va sir djeh 
chuyen do gay ra gio. Do lire Co-ri-6-lit "Coriolid" nen quan he ve hircmg gio va 
cac vung ap thap, ap cao nhu sau: 

Cf Bac ban cau, neu quay Iimg ve phia gio thoi tai thi vung a phia tay trai phia 
tnrac la vung ap thap, con vung phia tay phai phia sau la vung ap cao (hinh 5.4. Qui 
tac Buys Ballot). 


Cung do lire Co-ri-6-lit tac dung a vung Bac ban cau n xung quanh (rung tarn khi 
ap thap gio thoi theo hirang ngirac chieu kim dong ho, a trung tarn khi ap cao thi 
ngirge lai. 

Vung khi ap thap goi la xoay thuan (thoi tiet co mira, gio manh, trai u am) 
vung khi ap cao la xoay nghich (thcri tiet on dinh hon, it may mua...). Do lire 
Co-ri-6-lit gio Bac (N) chuycn sang Dong - Bac (NE). 

6 Nam ban cau thi hoan loan ngugc lai. 

Ngiroi ta da thong ke dugc rang khoang 75% qui dao cac com bao deu co hinh 

Pa-ra-pon. Bao thuang pbat sinh tir vi do 5 do Bac hoac Nam tai vT do 30 do Bac 

hoac Nam. Da so cac can bao deu dugc hinh thanh tu ngoai bien khai, lan dan va di 

chuyen rat xa truac khi tan. , 

I Vung cao 

Huang gio 


Vung ap thap j 



Hinh 5.4. Qui tic Buys Ballot. 


130 



Bao chia ra lam ba loai: 

- Bao nhe: Sire gio manh nhat gan trung tam la cap 6 ^7B (1 Oh- 15 met/giay). 

- Bao vua: Sire gio manh nhat gan trung tam 8 ~ 10B (20 -r- 30 met/giay). 

- Bao to: Cap 1 IB tror len, sure gio hon 30 met/giay. 

Thco thong ke ve bao phat sinh a hai khu vuc: 

- CJ Thai Binh Duong: 

Tu vT do 5° Bac tcri vT do 19° Bac. 

Tir kinh do 125° Dong toi kinh do 145° Dong; 

- 6 Bien Dong: 

Tu vT do 7° Bac toi vT do 20° Bac. 

Tirkinhdo 112° Dong toi kinh do 121° Dong. 

5.2.2. NHUNG TRIHU CHUNG CUA BAO 

1. Trang thai mat bien 

Quan sat thay song lirng, thuemg song lung lan truyen di trudre tam bao khoang 
1.000 hai ly, ro ret nhat la each bao 400 hai ly. Song dai, dau tron, lan truyen dcu 
dan, khoang each giua hai dinh song co khi toi 200 met. Neu song truyen thang den 
ta thi co kha nang dirong di cua bao qua vi tri cua ta. Neu hudmg song co xu the dich 
chuycn theo chieu kim dong ho thi con bao co xu hudmg djeh chuycn ve tay phai. 

Hai luu va thuy trieu that thirong. Neu boi hoac lan xuong bien cam thay nhiet 
do sc lorn hem, niroc nong hon va nghe tieng reo am i a phia xa, co mui tanh b ducVi 
bien xong len, ca chet, rong reu troi noi... 


2. Trang thai bau troi 

May ti xuat bien dong thoi voi song lung. May ti co timg chum trang nhir sgi 
bong hoac nhu duoi ngua, co khi hinh thanh mot dai mong cat ngang qua bau troi 
trdng giong nhu mot chiec khan voan. Do la nhung dam may mau mor ga, buoi sang 
va chieu co mau vang, choi hong roi chuycn thanh mau do tham. 

Neu may mau nhat, xung quanh toi nhu bong thi do la dau hieu cua mot com 
bao hinh thanh kha lau. Neu may mau trang va tao thanh tirng khoi ro ret thi do la 
can bao moi phat sinh trong pham vi nho nhung rat manh lict. 

May ti di chuyen dung hudmg di cua bao va diem hoi tu cua may clunh la mat bao. 

Bao den gan thi may ti se nhirdmg ch§ cho may ti tang, gay hien tugng quang 
dam, khong khi ngot ngat kho chiu. Sau may ti va ti tang thirong xuat hien may 
trung tich (A c ). Nen troi co mot ldrp may che lap mau sua, sau do may thap xuong, 
den va dan thanh mau xam xo xac, rai thanh tirng cum bay nhanh va ngay cang 
nhieu. Mua bat dau roi nhu trut nuac, gio giat manh tirng con dur doi bao hieu bao 
den. Can cu vao hirirng di chuyen cua may vu tang ta suy ra hirorng di cua bao. 
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3. Sir thay doi khi ap 

La sir thay doi quan trong cua bao. Sir thay doi khi ap bat thirong trirac khi bao 
den khi ap cao hon may ngay thirong va bat dau giam xuong. Khi trdri trong sang 
dac biet, thai tiet bat dau oi buc kho chiu va khi each tam bao chirng 600 4 - t .000 
hai ly thi khi ap tut xuong trung binh la 2 4 2,5 mbar/ngay. Neu bao chi di qua thi 
khi ap tra lai binh thirong. Neu khi ap giam liua thi bao sc den noi. Khi khi ap giam 
ro ret. bau trdri tra nen u am, may den co hinh thu ky di bay den, mira gio lan, khi 
bao den gan khi ap co the giam dot ngot tir 20 4 - 30 mbar so voi khi ap trung binh. 
Khi ap cang thap gio cang manh. 

4. Su* thay doi ciia gio 

Gio thay doi ty le nghich vai khi ap, gio cang manh thi khi ap cang thap. Khi 
khi ap thay doi giam xuong tir tir thi gio cung tang dan tir 6 4- 12 met/giav. Khi ap 
giam dot ngot thi gio tang vut len tir 25 4 - 30 met/giay, co khi ten tai 35 met/giay. 
Trung tam bao di qua thi gio giam xuong con 1 met/giay. Chi sau mot thai gian 
ngan, mat bao di qua thi gio dot ngot vut len tir 40 4 - 50 met/giay va ton tai khong 
lau, giam nhanh, cham dan va dui han. Toe do gio cung thay doi thi hirang gio cung 
thay doi. 

5.2.3. PHUONG PHAP XAC DINI 1 TAM BAO VA DUCJNG DI CHUYEN 
CUA BAO 

1. Xac dinh huong toi tam bao 

Theo qui tac Buys Ballot, neu tau: 

- Cach tam bao lit 300 4 - 400 ly thi goc kep giura dirang gio thoi den {H%) va 
duang tir vi tri tau den tam bao tir 45 4-50° = a] (hinh 5.5, vi tri 1). 

- Tir 200 -4 250 ly thi 60 4- 70° = a 2 (hinh 5.5, vi tri 2 ). 

- Neu < 100 ly thi 90° = 013 (hinh 5.5, vi tri 3). 



Hinh 5.5. Xac djnh hiring toH mat bao. 
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Neu theo hurting la ban, phirang vi cua oao nam trong pham vi tu fig + 90° thi 
khi ap giam xuong lur 20 -5- 30 mbar. Dua vao gia thiet tren vai mot com bao lv 
thuyct trung binh va theo tinh toan thi neu khi ap cu giam xuong chirng 1 mbar, bao 
se den gan ta mot chut va phiromg vi bao se giam 2°. Nguai ta co cong Ihuc tinh 
phirang vj bao: 

I\ ~ Hg + 135° - 2{P -Pi), (5.3) 

trong do: P - khi ap trung binh dia phiromg (mbar); 

Pi - khi ap tai thai diem do dirge (mbar); 

H g - hurting gio quan trac dugc (do); 

Py — phirang vj cua bao (do). 

P co the lay trong ban do khi tiromg hoac lay tai thai diem khi ap bat dau giam 
xuong ro ret khoang 4 mbar. 

7 9 

2. Cac phirang phap co dien xac dinh khoang each tai mat b3o 

- Phur/ng phap Pit-ding-ton "Piddington 

Pit-ding-tom la mot nha khi tiremg nguai Anh, ong dua ra phiromg phap xac dinh 
khoang each tai tarn bao dura vao sir giam khi ap trong tung gia va ong da ghi thanh 
bang sau: 

1 ■=* 2 mbar khoang each tai tarn bao la 500 -r 300 km; 

2+ 2,5 mbar khoang each la 300 -s- 200 km; 

2,5-r- 4mbr khoang each la 200 -s- 150 km 

4 -h 5 mbar khoang each la 150 -f 80 km. 

- Phmrng phap A nghc "Algne"; 

An-ghe la mot nha khi tirgng nguai Philippin, ong dura vao sir giam khi ap so 
vai khi ap trung binh dia phirang trong tirng gia de du doan khoang each 

1 gia do dugc khi ap la A\ 

2 gia do dugc kill ap la P; 

3 gia do dugc khi ap la C; 

4 gia do dugc khi ap la D. 

So vai £ la gia tri khi ap trung binh. Neu khoang gia tri giua cac A, B , C, D so 
vai E ma 

Giam 5mbar => D = 900 -r 300 km; 

Giam 5 lOmbar => D = 300 -M00 km; 

Giam 10 -f- 20mbar => D = 150 -r 20 km; 

Tren 20 mbar thi khoang each duai 20 km. 
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- Phircmg phdp Fudc-ni-e ” Fournier " 

Fuoc-ni-e la mot thuy sir do doc nguai Phap, ong dira ra phiromg phap xac dinh 
khoang each tori tam bao dira vao lirong giam khi ap so voi khi ap trung binh cua dia 
phuremg. 

Fuoc-ni-e dira ra gia thuyet " Neu luemg gidm khi dp so v&i khi dp trung binh a 
mol vimg ndo do ma nhd thi khoang each tai tdm bdo lent, neu luang gidm khi dp so 
vdi khi dp trung binh ma Ian thi khoang each tai tdm bdo nhd " 


P - P\ _ Dj 

P-P 2 D, ’ 

trong do: Pi - khi ap do lan 1 tiromg vjmg vai khoang each D \; 
P 2 - khi ap do lan 2 tiromg umg vai khoang each 
P - khi ap trung binh dia phiromg. 


D\ co the lay or bang Pit-ding-tan hoac An-ghe. Neu P>i dugc dnh la 100% thi 
P — P 

Di = 100% --. Muc dich de ve tren hai do, vi tinh D 2 theo ty 1c bang bao 

P — Pi 


nhieu % cua D\ khi tri so thang do tren hai do khong dat tai. 


3. Cach tinh va dy doan duemg di cua bao 



Hinh 5.6. Dy doan dLFomg di cua bao. 

- Vao khoang thai gian nhu nhau do va xac dinh hirdmg gio thirc roi tinh 
phirang vi tai mat bao cac phuang vi nay each nhau 10° -s- 15° (hinh 5.6); 
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- Tir vi tri tau (AT) ke cac phuong vi da tinh dugc; 

- Ke mot duong thang tuy y cat tat ca cac duong phuomg vj: TB\ tai A; TB 2 
{BY TB } (C\ 

- Bo chicu dai cua doan AB giura phirong vi thu nhat va hai, dat doan nay tir B 
theo huong ve phia phuong vi thu ba ta dirge B\. 

- Tir B\ ke duong thang song song voi TB 2 cat TB 3 tai D . Ndi A voi D ta dirge 
dirong thang song song voi dirong di chuyen cua bao, hirdmg cua dircrng nay la 
huong di chuyen cua bao (duong AD cua hinh 5.6). 

Ngay nay, tren cac tau bien viec su dung cac phuong phap co dien nhu tren de 
xac dinh khoang each toi tam bao va du doan duong di chuyen cua bao it dugc sir 
dung. 'Iren cac tau bien hien nay deu dugc trang bi cac may moc thiet bi phuc vu 
cho viec thu nhan cac thong tin ve thoi tiet trong do co thong tin ve bao. Mot ban tin 
ve bao dugc cac tram phat di thubng co cac thong tin chinh nhu sau: 

- Ten va so com bao trong nam; 

- Thoi gian phat sinh bao (theo gio the gioi); 

- Vi tri tam bao va thong tin ve kht ap; 

- Huong va toe do di chuyen cua bao; 

- Sue gio manh nhat gan trung tam; 

- Sue gio cua tung khu vuc ban kinh chiu anh huong cua bao; 

- Dir kien su tien trien cua bao trong 24 gior toi. 

Tu viec thu nhan thong tin nhu vay 5 thuyen truong va cac si quan tren tau se 
thao tac vi tri bao len hai do. so bo phac thao duong di chuyen cua bao. Can cu vi 
tri hien tai, duong di va dac biet la tinh trang ky thuat cua tau minh de de ra phuomg 
an dieu dong phong tranh thich hgp. 


5.2.4. CONG TAC CHUAN BI CHO TAU CHONG BAO 


Thuong xuyen chuan bi ngay tu khi con tau bat dau di bien, co dinh chat tat ca 
cac do vat tren tau de khi tau nghieng nga khong bi xo lat, do vo hoac di chuyen 
lam lech trong tam tau, nhat la loai hang nang, cong kenh... Cac nap ham hang, cira 
ra vao, cua kin nuoc, cac phuong tien lam hang, neo, toi dugc co dinh chat. Nhan 
cac tin tuc khi tugng thuy van cho chuyen di, dir tru cac phuong an can thiet de dam 
bao cho tau va bao ve hang hoa, nhat la hang chang buoc tren boong. 

Khi co tin bao, phai thong bao cho toan tau biet, tang cuong quan sat lay cac so 
lieu ve khi tugng thuy vSn, kiem tra tau tir mui den lai, kiem tra tat ca cac cua man, 
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16 thoat nude, ong do nuac, chang buoc va dem vao kho cat gifr cac thiet hi tren 
boong. 

5,2.5. DIEU DONG 1 Au TRANU GAP BAO NHIET DOl 

1. Thay doi Huong di ciia tau 

Ghi vi tri lau Ko va cua trung tarn bao Tq qui ve mot thai diem. 

Tu trung tam bao To vc ban kinh khu virc nguy hiem cua bao nhict doi doi vai 
tau R = d n + r 

d }1 \ ban kinh khu vuc nguy hiem doi vai tau tinh tir trung tam thuc cua bao con 
r la sai so binh plurang trung binh cua toa do trung tam bao, r co the thira nhan bang 
20 -r 30 hai ly. 

Tu A^o ke hirang di tirang doi Kp\ va A"p 2 tiep xuc vai vong Iron la T\&T 2 > 



Hinh 5.7. Thay ddi hu’&ng di trAnh bio tCr xa. 


'Fir T\ va T 2 vc vecta toe do di chuyen cua bao V n , tir dau mul cua vecta nay 
la diem R\ va B 2 ve 1 cung co ban kinh bang vecta toe do tau V s . cac cung do cat 
Kp\ & Kp 2 tai C\ va C 2 , Vecta Epj =C|7] va Vp 2 - C 2 T 2 la vecta toe do tuang doi 
cua tau so vai trung tam bao khi tau chay theo huang K 0 K } //C\B } va K () K 2 //C 2 B 2 - 


Cac hirang KqKi KqK 2 la cac hirang tau chay vai toe do V$ se di den tiep xuc vai 
khu vuc each tam bao mot khoang each R = d }] t- r (hinh 5.7). 


2 . Thay doi toe dQ tau 

Pluromg phap nay duac ap dung khi vung bien bi hail chc hoac ngay ngoai dai 
dumig ma viec thay doi huang di khong cho phep. Cach lam nhir sau (hinh 5.8): 
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Tircmg tu, ghi vi tri tau K a va cua trung tam bao T Q qui ve mol thoi diem. Tir 
trung tam bao T 0 ve ban kfnh khu vuc nguy hiem cua bao nhiet ddi doi voi tau 
R = d n v r. Tir K 0 ke huong di luomg doi Kp\ va ATp 2 tiep xuc voi vong tron la 7’|&7 2 . 

Gia sur tau dang chay voi huong K^K . Di chuyen vecto van toe di chuycn cua 
bao ( V B ) tren dirong Kp\K 0 theo huerng tu T\ ve K 0 . Dau mut vector nay se cat K^K 
tai B\. ta dugc dieni dau cua vector nay la C j. Tuong tir di chuycn vecta (V B ) tren 
dirong ATp 2 Ai 0 theo hudng tir Ti ve K () . Dau mut vecto nay se cat K^K tai diem 82 va 
ta cung dugc diem dau cua vecto nay C 2 . Ta se dugc vecto V S] = K 0 B } va 
V S2 = K g B 2 la hai vecto tdc do cua tau chay tren huong K dc di den tiep xuc voi 
vung nguy hiem ciia bao tai cac diem T\ va T 2 . Cac vecto Fp| = K n C x va 
Fp 2 = K 0 C 2 la hai vecto toe do luong doi cua tau ta so voi huong di chuyen cua tam 
bao. DT nhien, ta chi co the giam toe do xuong F^ 2 = 



Hinh 5.8. Thay d6i t6c do tranh bao tu» xa. 

3. Thay doi ca huong va toe dg 

Ghi vi tri cua tau va trung tam bao cung nhu an dinh vung nguy hiem cua bao, 
giong nhu phirang phap thay doi huong di. 

Tu vi tri tau ta K 0 ve huong di cua tau K a K (hinh 5.9). Gia su tren huong di cua 
tau n4u chay voi V K thi se lot vao trung tam bao. Tir K 0 vc K pi va /Cp 2 tiep xuc vdi 
khu vuc nguy hiem tai Ty va T 2 , tu cac dudng do ve vecto toe do di chuyen cua 
bao Vi. 
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Tir Ko ke huong di tranh bao da lira chon KJti va K 0 K 2 . Tir dau mut cua Vt 
vach cac duong th^ng song song vai KJC i va KJC 2 . Cac duong nay cat cac huong 
di tirong doi A^pi va Kp 2 tai cac diem C\ va C 2 . Vp x - C{T X ; Vp 2 = C 2 T 2 la vecta toe 
do di chuyen tirorng doi cua tau so vai bao. Cac vecta tir C\ va C 2 den dau mut cua 
Vt la toe do cua tau, tau ta can chay theo K^K\ va K 0 K 2 de ticp xuc vai khu virc 
nguy hiem tai T\ &. T 2 . 

So sanh VK\ & VK 2 vai toe do kinh te cua tau. Lira chon toe do va huong di 
thich hap (hinh 5.9). 


K K p1 



Hinh 5.9. Thay doi ca huong va toe do trimh bao ti f xa. 


5.2.6. DIEU KHIEN tAU RA KHOI KHU VlTC BAO 

1, Xac dinh khu vu*c tau tren bao 

Khi co bao ta phai tim moi each dieu khicn tau ra khoi pham vi do, kc ca khi 
nco, het sue tranh gan dao, dat lien, da ngam... Moi trirang hap khong dirge dua tau 
di xuoi gio. Tranh di doi song, ngang song. 

Bao la com gio xoay, ben phai duong di chuyen cua bao la ban vong nguy hiem 
vi a ban vong nay toe do gio cong vai toe do di chuyen cua bao cling chieu nen tau 
thuyen de bi cudn vao trung tarn bao. 

Ci ban vong it nguy hiem thi hudng di chuyen cua bao ngucrc vai hudmg gio nen 
tau co xu huong de hi gio day ra phia sau de thoat ra ngoah 

w / v / 

Neu xet mot can bao a bac ban cau, (hinh 5.10), ta thay: 

- Khi tau nam a duong khu virc A thi gio thoi thuan chieu kitn dong ho (trai 
qua phai); 
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- 6 khii virc B thi gio doi chicu tir phai qua trai; 

- O khu virc C dirang bao di qua (gio hau nhir khong doi chieu) ma chi thay gio 
tang manh va khi ap giam. 


X V 

2 , Dieu khicn tau ra khoi khu vu*c bao 


Khi tau a ban vong nguy hiem ’’Right hand semi-circle" (hinh 5.10 A&E). Khi 
a vj tri A la tau dang a cung phan tu nguy hiem "Dangerous quadrant" lap tire cho 
tau chay theo hirdng sao cho gio thuc thoi tir phia trirac man phai mot goc 30 -f- 45°, 
khi gio doi hirang gan ve phia sau tau dirge khoang 16m horn 90° so voi ban dau (or 
Nam ban cau de gio man trai) chirng to mat bao dang di chuycn sau lai tau. Neu 
khong thay ket qua can doi huomg vc ben phai va chay goi song voi may chay giam 
vong quay, neu may dung thi dc thoi man phai. Khi thay gio doi sang phai, khi ap 
tang, toe do gio giam, tau dang tha troi thi mat bao di chuyen qua phia sau lai tau. 



Hinh 5.10. D\hu khien tau ra khdi khu vi^c chiu anh 
huerng cua bao Bdc ban cau. 
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O ban vong it nguv hiem, con goi la ban vong hang hai duo tc "Left hand or 
Navigable semi-circle" (hinh 5.10 B,D), song va gio co yeu horn nhirng chua phai 
hct nguy hiem. De Igi dung gio day tau ra khoi khu virc bao dirge nhanh, ta de cho 
gio thuc thoi a man phai phia sau mot goc 110 ~ 135° va de dira tau ra khoi tarn nen 
di nhanh. Neu gio doi huang tir sau tai mui co the gay cho tau lac nen ta phai dieu 
dong nhir hirerng ban dau. Khi thay gio doi chieu tir huang Tay sang huang Nam ihi 
de gio phia triroc man trai, tau nhanh chong ra ngoai khu virc bao. 

Neu tren dirong di chuyen cua bao (hinh 5.10 C), co gang dira tau sang ban 
vong it nguy hiem va dieu dong nhir phirong phap tren. 

Truong hap roi vao mat bao ’’Vortex” phai het sue chu y, noi chung tranh 
khong dirge de tau rai vao mat bao. 

Bao Ihuang co dot bien nen khi tranh xong can Iuu y de phong. Nhieu khi diem 
quay ’’Vertex” khong dung nhir thong thirang, co nhirng can bao bi quay chuyen 
hiremg nhieu lan, rat nguy hiem. 

5.3. DAN TAU TRONG BANG 

5.3.1. MOT SO HIEU BIET SO LUOC VE BANG 

Bang thirang co tir vT tuyen 45° -5- 50° tror len hai cue Bac va Nam. Viec dong 
bang phu thupc ca vao do man va do nhat cua vung bien do. 

Theo yeu can mire do kho khan nguy hiem, ngiroi ta phan loai bang nhu sau: 

- Bang dong nhat: la loai bang dong ket mot each lien tuc va tau chi co the 
hang hai thco mua, muon di phai co tau pha bang. 

- Bang tang: la nhirng tang bang noi tren mat nuac, no co the giir nguyen vi tri 
hoac chuyen dong gay nguy hiem cho tau thuyen, dac biet loai nhon va ngam ducri mrac. 

- Bang troi: la cac khoi bang va vao nhau va ra troi lenh benh tren mat bien, 
thirang xual hien vao dau mua va cuoi miia bang, cung gay nguy hiem cho tau. 

- Nui bang: la bang rieng biet co kich thircrc khong 16 vi nguyen nhan nao do 
cluing bi pha tir cac nui bang a BSc va Nam cue, theo cac dong hai Iuu di ve xich 
dao hoac cac vung bien khac gay ton thirang cho tau thuyen. Tuy nhien, co the phat 
hien tu xa toi 1,8 hai ly neu trai quang dang va 2,7 hai ly neu trai sang va 200 met 
neu mu nhe. 

Cung co the phan loai bang theo do day va tir do dua ra cac khuyen cao cho 
cac tau: 
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- Khi do day bang tir 15 - 5 - 20 cm tau co trong tai trung binh mai di dirge, de 
xay ra nguy hiem vi tau be. 

- Khi do day bang khoang 40 cm, tau co trang bi dac biet mai hanh trinh. 

- Do day tir 40cm tra len phai co tau pha bang h§ trg mai di dirge. 


5.3.2. DAC DIEM VA CAC LU‘U Y KHI HANG HAI TRONG VUNG BANG 


1. Dac dieni 


Khi hang hai trong vung bang, phan tren boong co the bi mot lop bang bao 
phiu thani chi day den 75cm. Cac tau thuyen can chu y thuc hien cac chi dan trong 
Hang hai chi nam hoac cac thong bao hang hai va cac tai lieu khac. 


Phai phan tich dac diem cua cac loai bang de biet bang day hay mong (mau 
trang mcri la bang mai dong ket, trang nhat la lau va day...). Thirdng bang nho len 
khoi mat nude tir 1/6 4- 1/9 do day cua no nen phai chu y. 


Cac thong bao ve muc do bang dura tren co sa quan trac cua cac dai, tram, dirge 
tinh toan day du vai cac ycu to khi tugng. No con bao gom tinh hinh va dac diem 
cua khoi bang, huong di cua bang, dir bao su thay doi cua no trong mot vai ngay 
tai, hirang di doe lap cua tau. Khi nhan dirge ban thong bao nay thi phan tich cii the 
va thao tac len hai do. 


2. Cac lim y khi hang hai trong vung bang 

Vi chay a vT do cao nen do nhay cua la ban kem, co sai so goc lai. Chi dung 
dirge toe do ke Dop-la hoac co the do toe do bang chieu dai tau. 

Dira vao thong bao ve vung bang do, doi vai kha nang tau co the di qua dirge 
va can gia cirong them phan mui tau. Neu co the, nen tang them man nuac de dam 
bao an toan cho banh lai va chan vjt. 

Cir ngirai quan sat tren cao de nang cao tarn nhin xa. Khi co tuyet rai, no co 
kha nang lam tang lien ket giira cac tang bang, vi vay khong nen cho tau di qua. 

Dira vao cac thong tin, quan sat de dan tau di theo con duang an toan nhat 
khong nhat thiet phai la nhanh chong nhat. Hirang di co the thay doi lien tuc, toe do 
co the cung bi thay doi nen can luu y vi tri tau. 

Thircmg xuyen gia nhiel cho cac duang ong, cac kel nuac, dau... (sau nua gia). 

Khong nen tir chay khi bang tir cap 6 tra len va phai yeu cau tau pha bang ho trg. 


3. Cong tac phuc vu trong vung bang 

Chu yeu do Uy ban dieu tra ve bang Quoc te "International Ice Partrol - IIP" 
qui dinh mot so tuyen nhat dinh cho timg thai gian. 
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Tien hanh quan sat thircmg xuyen cac vimg nui bang, phat hien sir nguy hiem, 
sir day cua bang cung cap cho tau cac loai tau keo, pha bang...Ngoai ra con dat cac 
thiet bi de han che sir dong bang hoac xay dung cac cong trinh chan song... 

Khi hanh hai trong viing bang, tau thuyen co the bi thu them phu phi miia dong 
(khoang 10 -r 15%) de dam bao khai thac kinh te cho tau. Cac tau thuyen phai co 
trach nhiem cong tac vai to chuc nay ve viec thong bao cac tinh hinh cua bang. 


5.3.3. DIEU DQNG TAU TRONG BANG 

1. Khi hanh trinh 


Thircmg xuyen xac dinh vi tri tau chinh xac. Neu phai dung tau, ncn cho chan 
vjt quay cham, duy tri viec be lai tir man nay sang man kia. Khi cho may lui, banh 
lai phai de thang va kliong be lai khi chira het tron. Tau co tran tai mai be lai. 

Neu viec va cham vao bang la khong tranh khoi thi nen cho song mui tiep xuc 
vdri bang, tranh va cham ben liron tau. 



2. Khi neo dau 


Het sue nguy hiem cho tau khi phai neo dau, bang di dong co the gay dut neo. 
Neu phai tha neo nen tha mot liromg lin toi thieu bang 1,5 -r 2 lan do sau de khi can 


IMU 

WBfc' 

Hinh 5.11. Tau nim cap cku trong di§u kien bang gia. 

Khong quay tra dot ngot trong bang, liru y theo doi chuyen dong cua phan lai 

tau va tranh cho no khoi va cham vao bang. Neu tau dang dung im ta khong nen 
# * 
tang so vong quay cua may dot ngot ma phai tang tvr tir nham day bang df lai ra xa. 






co the nhanh chong thao lin va dieu dong tau. Bang day thi phai yeu cau tau pha 
bang ho tror de vuort qua. 


3. Khi vao ra cau 

Dung tau pha bang de pha bang trudc sau do tau keo sc kco hoac dky phan mui 
tau vao trong cau. Bat cac day phia mui xong. gia co va cho may lui de day so bang 6 
man trong cau ve phia trudc hoac dung cac thiet bi hoac tau lai de lam cong viec nay. 

Neu khi ra cau co bang mong thi dung may de day bang roi sau do ra cau theo 
phuorng phap binh thudng. Luu y khi dieu dong, toe do tau phai dam bao an toan ve 
su va cham gitra chan vit va bang. 


5.3. Ol£U DONG TAU TRONG TAM NHiN XA BI HAN CH£ 

■ • « 

5.3.1. KHAI N1EM VA DINH NGHIA 


Tam nhin xa bi han che, hieu theo Ban Qui tac quoc te ve phong ngira dam va 
tren bicn ’"International Regulations for Preventing Collisions at Sea - 1972"’ viet tat 
COLREG-72 va kinh nghiem nhurng ngudi di bien lanh nghe la khoang 2 -f 3 hai 
!y, nhung khi dang hanh trinh ma lhay tarn nhin giam xuong con 5 hai ly ngudi ta 
da bat dau quan niem tarn nhin xa bi han che. 

\ / / V * 

Tam nhin xa bi ban che co nghta la bat cur dieu kien nao ma tarn nhin bi giam 
xuong nhu strong mu, mua tuyet, bao cat....'lam nhin xa bi han che anh hirdng true 
tiep den cong tac an toan hang hai cua tau thuyen. 


5.3.2. BIEN PHAP DIEU DONG 

1. Nguyen nhan xay ra tai nan 

- Do tau su dung toe do qua Ion va dac biet la khong xtr ly kip thdi trudc cac 
linh huong co the xay ra va cham. 

- Do thieu sot va sai lam cua sT quan trong vice quan sat bang Ra-da, bang mat 
thudng... 

- Khong tuan thu nghiem chinh hoac co thieu sot trong viec tuan thu theo cac 
dieu luat cua COLREG -72. 


2. Phuong phap dieu d^ng 

Giai Joan 1: Cho den khi phat hien sir co mat cua tau thuyen khac tren man anh 
Ra-da, can phai di vdi toe do an toan (theo Dieu 6-COLRHG 72), phat tin hicu 
suorng mil (Dieu 35) ke ca trudc khi vao strong mu. Tang cudng canh gidi, theo doi 
va xac dinh cac thong so chuyen dong cua muc tieu tren man anh Ra-da. 
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Giai doan 2: Sa be) xac dinh cac thong so cua tau thuyen miic tieu nhu CPA 
’’Closest Point of Approach", TCPA "Time to CPA". Dira vao cac thong tin CPA, 
TCPA danh gia nguy ca dam va. Chira hanh dong khi chua xac dinh ro cac thong 
tin cua tau muc ticu. 

Giai doan 3: Dieu dong phong ngira dam va theo Dieu 19 cua COLREG-72 
(co the thay doi hurong hoac toe do hoac ket hop). Neu nguy ca hai tau da qua gan 
nhau thi tau thuyen minh phai ngimg may hoac cho may liii, tham chi tha neo de tau 
kia di qua. Can chu y moi tau thuyen deu phai co hanh dong thfch hap. 

5.3.3. CAC LUU Y KHI DIEU D0NG 

0 nhung nai co trang bi he thong dieu phoi giao thong VIS "Vessel Traffic 
System" trong dieu kien cho phep, co the su dung nhurng thong tin ciia he thong nay 
de dieu dong phong ngira dam va. Hanh dong phai dut khoat, tranh doi lurdng lat 
nhat tirng ti mot, de gay hieu nham cho tau thuyen doi phirang. 

Thuomg xuyen thay doi thang tarn xa de co the phat hien sdm cac muc tieu. 

5.3.4. DO GlAl PHONG NGU'A DAM VA BANG RA-DA 


1. Do giai chuycn dong that 


Goi Q); To la huang va toe do di chuyen that cua tau chu. Gia sir tai thai diem 1, 
tau chu or vi tri 0[ xac dinh phirang vi va khoang each tai muc ticu B\ - D\ ta dirac 
muc ticu a vi tri T\. Tax thai diem 2 , tau chu o vi tri Q 2 xac dinh phuang vi va 
khoang each tai muc tieu B 2 - D 2 - Tuong tu ta duac T 2? tai thai diem 3, tau chu a vj 
tri Oj xac dinh phuang vi va khoang each tai muc tieu By - Dy va dugc Ty. 


Tien hanh do giai tren giay hoac true tiep tren hai do (it sir dung vi ti le xich 
qua nho) bang each noi cac diem 73; T 2 va 7 3 se cho ta huong chuyen dong that va 
toe do chuyen dong that cua tau muc ticu la C } va V t . Bang each do giai nay, no 


cung cung cap tinh trang phan bo tau hien tai va thai gian sap tai (hinh 5.12). 
Nhuac diem cua phirang phap nay la khong the giup chung ta thay ngay hoan canh 
hoac co nguy co va cham tau hay khong? rat kho khan khi xac dinh chinh xac 
khoang each den can diem "Closest Point of Approach" (CPA) va thai gian den can 
diem "Time to CPA" (TCPA). Do do, kho nhan thay ket qua khi chung ta da 
dieu dong. 
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Ci Co 



2. Do giai chuyen dong tuong doi 

Trong phuorng phap nay, tau chu dime coi nhu co dinh tai mot vi tri, sir chuyen 
dong cua cac muc tieu dirge quan sat la chuyen dong tiroaig doi (hinh 5.13). 

Viec do giai co the thirc hien tren giay, thong thirdrng tren td do giai chuyen 
dung "Radar Plotting Sheet", hoac trirc ticp tren mat do giai cua man anh Ra-da. 


( 1 ) 



- Tai cac thdi diem T\ va (dira vao cac thong tin B\ - D\ va - Di) ta quan 
sat dirge muc tieu or vi tri (1) va (2). 

- Noi cac vi tri (1) va (2) cho ta huang chuyen dong tirnng doi cua muc tieu so 
vai tau chu, ky hieu C/r. 
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n = 


- Do khoang each lir (1) * (2) cho ta toe do tirong doi eua muc tieu Vy, gia tri 

(D-(2) 


--60. 


Ti-T i 

- Tir vi tri tail chu ha dirong vuong goc xuong dirong chuyen dong tuang doi 
cho ta khoang each tiep can gan nhat giua tau muc tieu va tau chu. Khoang each can 
diem nay dirge goi la C ’PA. 

- Do khoang each tir diem quan sat Ian cuoi (2) den diem CPA ta xac dinh dirge 

(2) + CPA 

thoi gian muc tieu den can diem TCPA , gia tri TCPA = ---60 (ncu doi ra 

1 V. 

phut). Dc lien cho vice danh gia nguy co dam va eua muc tieu, ngivoi ta qui ireVe khi 
muc tieu triroc can diem thi gia tri TCPA > 0. khi muc tieu sau can diem tin 
TC'PA < 0. khi muc tieu den can diem gia tri TCPA = 0. 

- Tir diem quan sat dau (ien (1) kc dirong thang song song ngirge hirong voi 

V - 

huang eua tau chu (C 0 )> dal doan (1) + (3) = —(7' 2 -7j)thi vecto (1)(3) = -h 0 (dau 

60 

trir bieu thi ngirge cliicu voi vecto V 0 ). Noi vi tri (3) voi (2) cho ta huang chuyen 
dang that eua tau muc tieu, ky hicu C t . 

- Do doan dirong tir (1) + (2) ta tinh dirge toe do that eua muc lieu V f gia tri 

. (3) + (2) 


V. = - -- 


f\-r 


60. 


Tam giac (1) (2) (3) trong Iv thuycl do giai goi la tarn giac toe do, trong tam 
gittc na^ta co phirong trinh hicu dien chuyen dong eua muc tieu l). = -V {) + V t . 

Muc do nguy hiem eua muc tieu dirge danh gia thong qua hai thong so CPA va 
TCPA, non: 

- TCPA > 0 va CPA < min CPA day la muc tieu dang ton tai nguy hiem (co the 
xay ra dam va voi tau ta); 

- TC PA > 0 va CPA - 0 day la muc tieu het sire nguy hiem (xay ra dam va voi 
tau ta). 

Gia tri min CPA dirge lira chon dira theo kinh nghiem (can cir vao cac dieu kien 
trang thai mat hicn. mat do giao thong, kich co tau cung nhir cac dac tinh dieu dong 
tau... Thong thuang cac tau co trung binh duoc chon min CPA = 2 hai ly, cac tau co 
Ion khoang 3 hai ly hoac Ion hon). 

Dc thirc hicn cac phirong an dieu dong phong ngira dam va ta lira chon diem 
dieu dong TM "Time manoeuvring", diem dieu dong nen chon sau diem quan sat 
lan cuoi tir 3 + 5 phut (de co (hoi gian thirc hien cac buoc do giai tiep theo), nhirng 
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cung khong nen chon thoi diem dieu dong nay qua gan tau ta de tranh roi vao tinh 
trang qua can. Thong thirong* chon diem IM each tau ta khoang 4 hoac 5 hai ly (co 
the Ion han tuy thuoc hoan canh thirc te). 

Qua vi tri tau chu ve vong tron min CPA, fir diem dieu dong TM ke mot dirong 
thang ticp tuyen vai vong tron min CPA (hru v dirong thang nay phai cat hirorng 
chuyen dong that cua tau ta, muc dich la tail ta phai dieu dong de cho muc tieu cat 
mui tau tau, tau ta di phia sau muc tieu). Dirong thang nay chmh hi dirong chuyen 
dong tiromg doi moi cua muc tieu so vai tau ta sau khi ta tien hanh dieu dong. Biroc 
ticp theo ta di chuyen song song song dirong thang nay qua dinh (2) cua tarn giac 
(0(2) (3). 

3. Cac phufvng an tricn khai dieu dong phong ngua dam va 

- Thuy doi huang don thuem: 


Dichuyen 



H'mh 5.14. £)oi hiring do>n thudn. 

Sau khi nhan dugc ket qua cua do giai chuyen dong tirong doi (da co dirong 
thang di qua dinh (2) cua tam giac (1) (2) (3). Ta lay diem (3) lam tam quay mol 
cung tron co ban kinh bang doan (1) (3), cung tron nay sc cat dirong thang vira di 
chuyen tai hai diem ben phai va ben trai vecto toe dc> tau ta (-KT Vice lua chon 
diem ben phai hay ben trai lam nghiem cua bai toan la tuy thuoc vao vi tri tirong 
quan hicn tai cua tau muc tieu va tau ta va ap dung Dieu 19 cua CODREG-72 (theo 
hinh 5.14 ta lay diem ben phai (1)" lam nghiem bai toan). 



Nlur vay, tai thoi diem TM, tau ta se doi huong sang phai (hucmg tir (3) din 
(1)') la huong moi Cqi, thi muc tieu se di chuyen tren duong chuyen dong tuong 
doi moi (duong Ce\\ hay noi each khac, muc tieu da di qua an toan a phia mui tau 
ta voi khoang each loi thieu min CPA da lira chon. 

De tim thoi diem ket thuc dieu dong, ta di chuyen song song duong chuyen 
dong tuorng doi ban dau Ce Ien tiep tuyen voi vong tron min CPA nhung cho cat 
duong chuyen dong tuorng doi moi Ce j, giao diem nay duoc ky hieu la TR 'Time 
Retunrback", day chinh la thoi diem ket thuc dieu dong hinh 5.14). 

- Thay doi toe do dam thudn 


llinh 5.15 trinh bay phuong an dieu dong bang each doi toe do don thuan, cac 
bude tien hanh 6 giai doan dan duoc thuc hien nhu phuong phap doi hirdmg don 
thuan. Nhung sau khi di chuyen song song duong chuyen dong tirong doi ban dau 
Ce qua dinh (2) ciia tarn giac toe do (1) (2) (3) ta tim giao diem cua duong di 
chuyen nay voi vecto toe do tau ta (vecto (1) (3)). Gia su diem cat do la vi tri (l) 1 
(hinh 5.15). Do dai doan thang (3) (1)’ chinh la do Ion cua vecto toe do moi cua tau 
ta. Hay noi each khac, tau ta gifr nguyen huong di nhung toe do da giam tir (3) (1) 


xuong con (3) (1)\ Toe do mdi cua tau ta duoc tinh: V Q] - —— : —-60. 



Hinh 5.15. Odi t6c <J6 dcrn thu^n. 


Thoi diem ket thuc dieu dong cung duoc tinh toan nhu phuong an doi huong 
don thuan. Trong phuong an nay can chu y tai thoi diem TM thi toe do da duoc 
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giam xuong con Ko|, do vay muon dat dirge toe do nay, dira vao dac tfnh dung tau 
ta phai giam toe do sum. 

- Thay doi huting vd toe do kci hap: 



Hinh 5.16. Doi hu>6>ng va tdc do kit hop. 

Gia sir phirong an doi huong dem thuan dugc thirc hien thi tau ta phai chuyen 
sang huong mdri la Cq\ (diem (1)’)* Tuong tir, phuerng an doi toe do dan thuan, tau 
ta giam toe do tir V 0 xuong Vo\ (diem (1)”)- Nhu vay, neu tir diem (1)’ den diem 
(1)” ta co the chon dirge vo so cac diem (l) 1 thoa man phirong an vira giam toe do 
vua doi huong. Tuy nhien, trong thuc te do he thong tay chuong duoi tau bien thong 
thuong dirge bo tri cac nac toe do toi cho cac tau co chan vit biroc co dinh la: Toi 
bet ’’Full ahead”; Toi trung binh ’’Half ahead”; Toi cham "Slow ahead"; Toi that 
cham "Dead slow ahead" va Dung may "Stop". V6i cac tau co chan vit bien biroc 
thi toi da cung chi co the co tir 6^7 nac toe do tori. Nhu vay chung ta khong the lira 
chon dirge vo so cac nac dc giam toe do. Do do trong phirong an nay, ngiroi dieu 
khien tau se dua ra mot nac giam toe do nao do, roi sau do se tim huong tiremg ung 
(hinh 5.16). 


3. Ket luan chung cho ba hai do giai 

Phu hop Dieu 8 cua COLREG-72, sir dung Ra-da lay thong tin muc tieu dua 

x x x •j X 

ra phuorng an dieu dong de phong ngira dam va bang doi huong don thuan dugc coi 
nhu phuong an dieu dong tranh va co hieu qua nhat, neu thoa man ba dieu kien 
sau day: 
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- Phai dirge tien hanh hr thoi diem thich hop (a khoang each an toan ngoai 4 hai ty V 

- Khong dirge dan tai qua can doi vai cac muc tieu khac (lau thuyen khac). 

Phirang an dieu dong de phong ngura dam va bang each giam may don thuan 
khong nhanh chong bang doi hirong don Lhuan vi: 


“ Neu khong thong bao cho buong may triroc se khong kip dieu dong; 

- Phan ton cac tau the he cu khi hanh trinh tren bien dcu chav dau nang chir 
khong phai dau nh<_\ do vay de tien hanh dieu dong ngay rat kho, nhat la mua dong, 
thoi tiet xau va khi chay tau a cac vung vT do cao; 

- Bang tay chuong tirang ring vai toe do dirge tim ra bang ly thuyet, nhieu khi 
khong co hoac khong phu hap. 


may 


Phircrng an dieu dong ket hgp cung nlur phirang an dieu dong bang each giam 
, it dirge sir dung. Tru iriromg hgp khan cap. 
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Chipong 6 

DIEU DONG TAU TRONG CAC 
TiNH HU6NG OAC BIET 

M ■ 


6.1. Dl£U DONG TAU CLTU NGU’OI ROI XUONG NIFOC 

6.1.1. NHlTNG YP.U CAIJ CHUNG 

1. Hanh dong dau tien de cuu nan nhan 

- Dung may va nem ngay phao tron (hoac bat cu vat gi noi dirge) xuong man 
tau co ngu’di rai, chu y cang gan cho ngudi bi nan cang tot, nhirng tranh gay thuang 
vong cho nan nhan. 

- Kco ba hoi cbi dai hang eoi tau (tin hieu chfr O). dong thdi ho Ian "Co ngirbri 
rai xuong nude a man...". 

- Chuan bj dieu dong theo cac phirong phap trinh bay d muc 6.1.2. 

- Xac dinh vi tri tau, hircrng va toe do gio, thoi gian xay ra tai nan. 

- Thong bao ngay cho thuyen trirdng va buong may biet. 

- Tang circmg canh gidi, duy tri canh gidi chat che dc luon luon thay dirge 
ngirai hi nan. 

- Nem them dau hieu hoac tin hieu phao khoi de danh dau vi tri ngirai hi nan. 

- Thong bao cho sT quan dien dai, thuang xuyen cap nhat chinh xac vi tri tau. 

- May chinh d che dc) chuan bi san sang dieu dong. 

- Chuan bi san xuong cuu sinh dc co the ha dirge ngay, neu can. 

- Duy tri lien lac bang may bo dam cam tay giua buong lai, tren boong va 
xuong cuu sinh. 

- Chuan bi ha cau thang hoa tieu de phuc vu cho cong viec cuu nan nhan. 

2. Trong cong tac tim kiem, can phai chu y cac ycu to sau day 

- Cac dac tinh dieu dong cua ban than con tau. 


151 





- Huang gio va trang thai mat bien. 

- Kinh nghiem cua thuyen vien va muc do huan luyen ho trong cong tac nay. 

- Tinh trang cua may chmh. 

- Vi tri xay ra tai nan. 

- Tam nhin xa. 

* 

- Ky thuat tim kiern. 

- Kha nang co the nha duac sir tra giup cua cac tau khac. 


3. Cac tinh huong xay ra doi vo*i nguai bi rod 

Trcn bien, nguai rai xuong nuac co the duac phat hien mol trong ba tinh 
huong va ling vai moi tinh huong nhu vay tren buong lai phai dira ra cac hanh dong 
tuang thich, ncu: 

- Nguai mai rai xuong nuac duac bo phan true ca buong lai phat hien ngay. 
Luc nay buong lai phai xir ly kip thai de cuu nguai rai, ta con goi la "Hanh dong 
tiic thai", 

- Khi nguai rai xuong nuac da duac mot nguai nao do trcn tau nhin thay va 
thong bao cho buong lai. Luc nay hanh dong ban dau cua buong lai de cuu von 
nguai bi nan coi nhu da bi tre. Ta goi la "Hanh dong da bi tre". 

- Nguai bj rai xuong nuac duac thong bao cho buong lai dirai dang coi nhu da 
bi mat tich. Buong lai phai hanh dong nhu doi vai nguai da bi mat ttch. I'a goi la 
"Hanh dong doi vai nguai da bi mat tich". 


6.1.2. CAC PHlTONG PHAP DIEU DONG CUtJ NGUC51 ROl XUONG NUOC 

l.Phtrong phap quay tra ir Williamson 1 ’ (quay tra 180°) 

- Dac diem: 

+ Lam cho tau co the quay trd ve vet di ban dau. 

+ Thuc hien co hieu qua ca khi tarn nhin xa kem. 

+ Dua con tau quay tra lai nhirng tranh khoi cho nguai bi nan (khong de len 
nguai bi nan). 

+ Thuc hien cham va can phai huan luyen thuc tap nhieu lan. 

- Cac buac lien hanh: 

+ Be het lai ve mot ben man (neu trong tinh huong nguai mai rai duac phat 
hien ngay thi ta be het lai ve phia man nguai bi rai). 

+ Sau khi mui tau quay duac 60 so vai huong ban dau thi be het lai ve phia 
man doi dien. 
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+ Khi mui tau quay con each hiromg ngirge vdi hudng ban dau khoang 20° 
(bang dac tinh dung quay theo huang do) thi be lai ve vi tri so khong, ket qua la tau 
sc quay dugc 180° so vai huang ban dau (hinh 6.1). Luc nay la dieu dong ticp can 
nan nhan. 



Hinh 6.1. Vong quay tro "Williamson". 

2. Vong quay tra "Anderson" (quay tro* 270°) 

- Dac diem : 

+ La phuorng phap quay trd de tim kiem nhanh nhat. 

+ Thuan lgi cho cac tau co dac tinh quay tra tot (vong quay hep). 

+ Hau het dirge cac tau co cong suat 1cm su dung. 

+ Thirc hien rat kho khan doi vai cac tau mot chan vit. 

+ Gap kho khan khi ticp can nan nhan, bai vi khong phai tiep can tren mot 
duang thang. 

- Cac buac tien hanh: 




?5C' 


Hinh 6.2. Vong quay tra "Anderson". 
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■ Be banh lai hct ve mot ben (neu irong tinh huong tire thai, live la ngirai \uj 
rai xong ihi ta be het lai ve phia man ngirai hi rai) 

- San kill mui tan quay dirge 250° so vai lurang ban dau thi be lai ve vi tri so 
khong, va dirng may, tiep tuc dieu dong de tiep can nan nhan (hinh 6.2). 


3. Vong quay tro’ "Scharnov" 

- Dae diem: 

■+■ Sc dua con tau tra lai nguoc vai dirang di cu cua no. 

- Vong qua> nho. tict kiem dirge thai gian. 

+ Khong the lien lianh co hicu qua trir khi thai gian troi qua giua luc xuat liien 
tai nan va thai diem bat dau dicu dong da dirge bict. 

- Cue hade lien hank: 



Hinh 6.3. Vong quay tra "Scharnov", 


+ Khong sir dung trong trirang hap phat hien ngay ngirai rai xuong nuac. 
t Be banh lai het ve mot ben man. 

t- Sau khi mui tau quay dugc 240° so vai lurang ban dau, be lai hct ve phia man 
doi dien. 


+ Khi mui tau quay dirge con each ngirge vai lurang ban dau 20° (khoang 200° 
so vai huang ban dau) thi be banh lai ve so khong de cho mui tau tra ve lurang 
ngirac vai lurang ban dau (hinh 6.3). 


6.2. 0l£u DONG TAU Cl>U THUNG 

6.2.1. NGUYEN NIIAN VA CACH XAC DTNH 1.6 THUNG 
L Nguyen nhan 

- 1 lau qua cua viec tau mac can hay cirfiri len da ngam; 
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- Va chain tan hoac cac cong trinh noi; 

- Va chain hang trok vat lieu noi: 

- An tv eiia tau (moi hail hi nirt, ha hone vo tau tir thung ...): 
- Do tau qua cu. 


2. Ciich xac cliuh 


Dua vao nguven nhan lai nan do plian doan. Quan sat ley bang mat then kinh 
nghiem nhin vao hot mrac. hot khi noi len khi mrac chay qua 16 lining. 

- L6 tilling nam Iren mat nuac co the cho mrac trail vao tail nhimg it nguy 
hiem. 

- 1.6 (hung vira a Iren vira a dirai mat mrac, nirac chav vao nhimg toe do 
chain, it nguy hiem. 

- L6 tilling chim dirai mat nirac, nirac tran vao nhanh, rat ngu\ hiem. 

Xac dinh lugng nirac a lrang ham bang each do mrac a cac ngan ket. ba-lat 
lien me, ta sc xac dinh dirge 16 thung a ngan nao. 

Dung vat dc phat hien, ncu nghi van thung man nao ta dung vat ra man do. 
Neu tail hi thung, vat se hi dong nuac hut vao, then man tau ta bict dirge vi tri 16 
thung (do sau va dirang cong giang theo chieu dai). 

Co the ilia thg lan dc khao sat (chu y an toan cho thg Ian), hoac dua vao do 
nghieng cua ttiu so vcVi vi tri ban dan dc xac dinh dirge 16 thung ve phia miii hay lai. 

Dim v ao lugng mrac chav vao tau ta xac dinh dugc kich tlurac 16 tilling. 1 lieo 
kinh nghiem thi: 

- Ncu khoi mrac vao 8 tan/gia => khoang 3cm 2 

- Neu khoi nuac vao 64 tan/gia khoang 2m 2 

Ncu thung a ba-lat nao thi ong thong gio ba-lat do co gio thoi ra. / ' lai nghc 
thay nuac chay chime to ba-lat do thung lan. Do nuac kiem tra rat chiuii xac, ncu 
thay sai so so vai so do nirac la thung tau hoac doi khi ong do hong. 

Co the dime bam dc bam mrac kiem tra cac ket ba-lat. Neu thay mrac ra khac 
binh thuang co the suy xet tilling... 

De tinh krgng nuac chay vao ta sir dung cong thirc: 

e = 4.53V77.(.L.S\ (6.1) 

trong do: Q - lugng nuac chay vao do thung (tan/giay); 

g - he so lint lugng (g = 0,12 ~ 0,78); 

II - do sau 16 thiing tinh tir mat nirac den tam 16 tilling (m); 

S - dien tich 16 thiing (m~). 
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(6.2) 


Goi V la van toe dong chay qua 16 thung vay: 

trong do: g. = 0,5; H - do sau 16 thung; g ~ 9,81 m/s 2 

Thai gian cho nirac trong ham can bang voi ben ngoai la l thi; 

IJjyfH 
'~ 1,33.5/, ' 

voi S/ f la dien tich 16 thung (con /, b la kich thiroc). 

Vay ta co the linh: Q = 2,66S] t JTf ~ Sj ( . V (m 3 /s). 


(6.3) 


(6.4) 


6.2.2. CAC DUNG CU XAC D1NH VA CACH SU DUNG CUtJ THUNG 

1. Vo* ra lo thung 

Dung de ra va xac dinh Id thung theo chieu sau. Vgrt co hinh dang va kich thirac 



Hinh 6.4. Dung cu tim ch6 thung 6* vo tau. 


- Mot vong sat co dirang kinh 500mm; 

- Lirai sat hinh mat cao kich thuac 2a = 2 3mm; 

- Mot thanh go hoac sat noi lien voi vong sat goi la can vat tren do co khac 
chieu dai. 


2, Nem va nut go 

Nem va nut go dirge lam bang cac loai go mem nhu thong, bach duong. ..Nem 
va nut g6 co nhieu hinh dang khac nhau. Nem hinh tarn giac de bit cac khc ha va 
vet nut ciia vo tau, nut tron, nut hinh non de bit nhung ong nirac, 16 tron... (hinh 
6.5). Triroc khi dong nem phai lay vai bat hoac sgi gai ngam dau an vao nut de 
dong cho chat. 
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Hinh 6.5. Nem nut g6. 


3. Nap vft (bu-long chuyen dung) 

Bao gom mieng cao su co kich thirac 16n ban 16 thung, mieng ton gan vao 
thanh sat tron bang mot ban lc lam cho thanh sat nay gap lai dirge vuong goc hoac 
nam trong mat phang cua mieng ton, dau kia co ren de bat e-cu. 

Vai loai co ban lc ta de cho thanh sat nam trong mot mat phang cua mieng ton 
va mieng cao su, luon mieng ton va cao su ra ngoai thanh tau. Khi lha tay ra do 
thanh sat lap lech tam cua mieng ton nen mieng ton va cao su quay vuong goc vai 
thanh sat. Diroi ap luc cua nirorc dung tay dieu chinh de cho mieng cao su ap sat vao 
16 thung cua vo tau. Tiep theo dem mieng cao su vao mat trong vo tau, dat long den 
va siet chat e-cu de co dinh nap vit vao lo thung. 

Vori 16 thung tron ta lay mot manh go co duong kfnh Ion horn mieng 16 thung dc 
lam nap, giura manh go diii mot lo xo vura bu-long. Dua dau co nganh cua bu-long 
qua lo thung tra ngoai man tau, ben trong man xung quanh 16 thung dem bang bat. 
Xo 16 giira nip go vao bu-long de nap go de chat vao dem. Neu bu-long con dai ta 
lay mieng go day lam dem, dem vao giua nap go de chat vao dem. Neu bu-long con 
dai ta lay mieng go day lam dem, dem vao giura nap g§ va dai oc, xoay chat tai hong 
de nap go ep manli vao dem. 


4. Tham chong thung 

- Cdc loai ihcim 

\ \ * 

Tham mem: Bao gom tir 1^-2 lap vai bat khong tham nirac, khung la cac sgi 

day to ben. Co nhieu loai kich thuac khac nhau. 

Tham loai 1: 2 x 2m, gom 2^3 lop bat day, khau thanh duorng dx nhau tao ra 
cac 6 vuong canh 40cm, vien tham la day ngam dau co duong kinh § = 65 + 75mm. 
Loai nay do ben kem, chiu ap suat khoang 600 kg/m . Sir dung bjt lo thung nho 
dien tich < 0,1m 2 va cr do sau < 6m. 
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Tham logi 2: Kich tlurcVc 2 x 2ni, chu vi cua bat dupe khau bang day ngam 
dau. dirnrng kinh <j> = 75 -r 90mm, gom hai lap vai bat day, 6 giCm la mot lap chieu 
coi. nhCrng dirong cat nhau la nhCrng 6 vuong canh 400mm. Dp ben lot han loai mot 
tir 4 -T- 5 lan. 


Tham logi 3: Kich thiroc 3,5 4- 3,5m. lam bang hai lap vai bat. gifra la mot lap 
dem khong tham nuac, chu vi khau bang day nlur tham loai hai. a hai canh tren va 
dirai dirac khau tui bat co the xo hai lhanh kim loai vao do gia cirang. Do ben nhir 
tham loai hai. Dung ciru truing nai vo tau phang hoac hinh 6ng. 

Tham logi 4: Kich tlurac 3 x 3m hoac 4,5 x 4.5m lam bang lirai sat ben tu cap 
mem ca 9mm gifra cac mat lirai dat nhCrng tham cii, bat vach de don. a mdi mat cua 
lirai sat phu hai lap bat day, lirai sat vien bang day cap ca 9mm. vien mep ngoai la 
day lanh ngam dau co dironig kinh 75 4 90mm. 

'['ham cirng: Bao gom loai nua cirng va cirng. 

Ni’ra cirng: Gom mot den hai lap vai bat. khung co them cac thanh go. Sir dung 
nai bang phang. 

Cirng: Gom hai lap go doc mot lap go ngang bao bang vai bat. Nham bit cac 16 
thimg phang nam sau duai nirac. 

- Sir dung (ham cm/ (hung: 

Dung ma-ni bat hai khuyet dau day a hai goc lien cua tham vao hai spi day 
thirc vat gpi la hai day tren. Diva hai day tren len mat boong. noi dH co cl licit dat it 
nhat la 1,6(7/ + 0,5/i); (// la chieu cao man, B la chicu rong tan). I lai khuyet dau 
day a hai goc dirai cua tham cling dirac bat ma-ni vao hai day cap mem gpi la hai 
day duai. chieu dai moi day dirai it nhat la 1,6(2// + 0.5 B). Day dirai dirac dua 
xuong day tail vong len tren sang man ben kia. 

Cac day tren va duai phai chac bon day vien tham khoang 20 -r 30%. Khuyet 
dau day a gifra mep tren cua tham buoc mot day thirc vat gpi la day 1 ' m tra do cao. 
Tren day nay co danh dau vach giong nhu day do sau. doc do cao linh tu lrung lam 
tham tai lan can man tau. 


3. Cach dat tham vao lo thiing 

Do dat tham vao 16 thiing, nguai ta co hai each dat, theo kicu ngang va dat thco 
kicu hinh thoi. 

- Kicu ngang: 

De hai goc mep duai cua tham len tren lan can man tau. tham trai rong hai goc 
mep tren cua tham de tren mat boong. 
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Hai day duai cua tham ludn tir mui tau vc Id tilling rdi lay ma-ni bat vao khuyet 
dau day a hai gdc dirdi cua tham. Tu tir dua mcp ducVi cua tham ra ngoai man dong 
thoi dung ma-ni bat da\ iron vao khuyet dau day d hai goc iren cua tham. Tu man 
ben kia keo day dirdi thee toe do cung vdi toe do xong tham ra ngoai man. man ben 
nay xong day tren va day kiem tra do cao. Sau khi doc tren day kiem tra do cao tha\ 
tham d dung vi tri 16 tlumg va co do sau can thick ta keo cang cac day tren va diroi. 
huge chat vao can true mat boong. De giir dirge tham chat horn a vi tri 16 timing co 
klii ngirai ta con huge them hai day gia co d hai mcp ngang ciia tham. mot day keo 
vc mui mot day keo vc lai. 


Hinh 6.6. Sip dung buoc tham ch6ng thung theo kidu ngang. 

, _ 9 A 

Neu dien tich 16 tilling 16m hem 0,5m ta nen dung them day cap mem hoac day 
lanh ngam dau vong tir man nay sang man kia di qua 16 lining (co tac dung nhir cac 
cong giang) sau do moi dung tham day len 16 Thung (hinh 6.6). 

-Kieu hinh thoi (hinh 6.7): 





Hinh 6.7. Su» dung buoc tham theo kieu hinh thoi. 




Bon khuyet buoc thco thir tu cac day 1, 2, 3, 4 (hinh 6.7). Sau do chuydn bat 
chong thung ve mui tha xuong man bi thung, day thir hai tha vong xuong truac mui 
va chuyen sang man ben kia. 

Day thir nhat (1) va day thir ba (3) theo thir Ur kco ve mui va lai, dong thai dieu 
chinh (tay hoac tai) cac day nay ve cong giang bi thung. Day thir hai (2) va thir tir 
(4) dieu chinh dung do sau Id thung. 

Neu bat nira cirng la lam tuomg tir, nhung luru y dat bat de ap sat vao thanh man 
tau, cac thanh go nam doc thco song tau. 

Bat cirng thi lap go thir nhat dal doc theo song tau, de cang day chang ta dung 
tang-do dc gift chat bat hoac bu-long. 

5. Xi-mang (belong) 

Thirc tc chi dung tham cuu thung thi hieu qua khong cao. Khi lo thung Ion neu 
chi dung tham thi do ap lire niroc, tham dl bi tut vao 16 thung lam hong tham va 
giam tinh nang lac dung cua tham. Tham chi la buoc dau cua cong tac cuu thung 
nham tao ca hoi borm nuac trong tau ra de tien hanh bit to thung tu ben trong tau. 

Be-tong lam bang xi-mang tron voi cat theo ti le 1:1, co the dung cac chat bo 
sung nhu: Soi, da dam, gach vun, xi than theo ti le 1 xi-mang; 1 cat; 1 phan soi, da 
dam ... tinh thco the tich. Cat soi phai rira sacli cho het tap chat, sau do tron bc-tong 
tren mat boong sach hoac trong horn chuyen dung. Triroc het duoi day hom trai mot 
lop cat sau do mot lerp xi mang roi mot lop cat, sau do dung xeng tron deu, gat ra 
xung quanh cua thanh hom, dc lai mot ho sau 6 giira, dung nuac ngot (hoac nuac 
bien) do vao ho do vai so lircmg bang mot nua trong lirong xi-mang hoac it han mot 
chut, sau do tron deu. 

Nen chon mot khuon do be-tong co kich thuac lan hom mieng 16 thung. Khuon 
lam bang g§ ha hai dau va ep chat vao 16 thung. Ncu ep khong chat thi dung sai gai 
hoac vai bat nhet vao ke ha, do be-tong vao dau kia cua khuon. Neu 16 thung qua to 
thi truac khi do be-tong ta dat nhieu thanh sat hoac ong sat vao mieng 16 thung 
(thanh mot luai) vai cac 6 rong tu 10 -r 20 -e- 25 cm. Be da l6n be-tong ta dung cac 
tui cat xep len tren luai sat, tren tui cat trai mot lap cat min sau do do be-tong. 

Truac klii do be-tong, quanh mieng lo thung phai lam ve sinh sach se, chai 
sach, rira bang xa phong hoac bo tat, de cho be-tong khong bj vua ra do ro ri tir 16 
thung. Xuyen qua thanh khuon ta dat mot ong thoat nuac de nuac ro ri chay qua 
ong nay ra khoi kliuon. Sau khi be-tong cimg lay nut go dong chat lai. 
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Nham tang sue chiu nen cho bc-tong va do cung ta them vao thanh phan cua 
no C 2 S0 4 (10%); IICL (1 -s- 1,5 %); NaC0 3 (5 - 6%); (NaS0 4 + H 2 0) 10 + 12 % 
tinh theo trong Itrang xi-mang. 

6.2.3. DIEU D0NG TAU KHI BI THUNG 

Khi tau bj tilling, tinh on dinh thiremg xau di va tau co the bj nghieng hoac chui. 
Do vay, ta lim y tranh be lai dot ngot, nhat la khi dang hanh trinh vdi van toe lan. 

Khi tau bj thung a khoang mui, neu dang chay vai toe do tdi lan thi nude tran 
vao nhicu ban, cac vach ngan phia sau chiu ap luc va dap ldn nen ta phai giam toe 
do tdi muc tdi thieu, tham chi lui may. 

Neu lo thung gan sat mat nude ta co the dieu chinh do nghieng de Id thung noi 
len tren mat nirdc hoac lam giam do sau 16 thung. 

Khi bj thung d man tren dong, ta dieu dong tau chuyen hudng ngiroc lai dc 16 
thung d dirdi dong. 

Khi co bao gio ma bi lining can tinh to an hudng di va toe do de tranh lac va 
nghieng ngang. Neu tau bi nghieng nen dieu dong dc gio thoi vao man thap, khi 
quay trd nen quay ve man bi nghieng. 

Neu bi thung ma xel thay thuyen bo ciru dirac nen dua tau vao can. 

Moi trudng hop va cham co the xay ra thung tau, lull y khong nen lui may dot ngot. 

6.3. bi£u dong tau thoat can 

6.3.1. NGUYEN NHAN TAU BI CAN 

1. Do khach quan 

l au bi can co the do: 

- Giong bao lam tau mat kha nang dieu dong; 

- Tam nhin xa bj han che dan den mat phuomg hudng; 

\ 9 V 1 

- Do bai san ho, bai hoi phat trien nhanh ma tren hai do chua bo sung kip hoac 
cac dau hicu hang hai bi troi dat. 

- Sai lam ve hang hai hoac vi tri xac dinh kern chinh xac dan den hudng di sai 
lech hoac lai tau khong dung hudng; 

2. Nguyen nhan chu quan 

- Hong vo tau, khi su co vc banh lai hoac chan vit; 

- Phai tien hanh cuu tau hay hang hoa de tranh cac hiem hoa tren bien. 
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6,3.2. Ll/A CHQN NOI VAO CAN, CAC TINH TOAN CHUNG VAO CAN 

L Lira chon run vao can 

Truong hop phai vao can tir nguyen, can lira chon: 

- Bai bien bang phang, nen chon day la bun, khong co da, dp d6c nho; 

- Co du cho rong de quay trcr vao ra de dang; 

- Nai vao can phai kin song gio. 


2. Cac luu y chung 


Chu y cac dieu kicn kill tirong thuy van nhu bien do trieu, dong chay... Neu 
phai vao can trong song thi khong cho tau vao ngang song va tot nhat nen vao can 
1 Lie nude dong. Trudc khi vao can phai bcrni nude day cac ket ba-lat, neu dieu kien 
cho phep ma khong gay hu hong hang hoa ta co the bom nurdc vao mot so ham. 

Nen tha neo lai hoac mui va tinh toan sao cho khi tau 6 vi tri can thi neo a 
huerng tien lai nhat de keo tau ra. Thong thirdng bam nude ba-lat, di chuyen hang 
de tau bi chui mui mot it. 


Khi vao can nen de so ngudi dudi ham may it nhat. Dong cac cura so, cira kin 
nirac, chuan bi xuong ciru sinh, cac van lay nude qua day tau phai dong kin, nirac 
sinh boat can lam vice phai lay trudc. Cho mui vao can trudc va hudng vuong goc 
vdi bd bai can. 


3. Hanh dpng ciia thuyen bo khi vao can 

Lap turc dung may va bao dong toan tau. Nhanh chong den cac vi tri da phan 



Hinh 6.8. Do dd sau xung quanh tau. 
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Truiig den va dau hieu can thiet de thong bao cho cac tau thuyen va cac 
phirang tien xung quanh ve tinh huongcua tau minh, ghi nhan huang di, van 16c khi 
tau mac can. 


Xac dinh toa do nai bi can va nhanh chong do mrac tir mui vc lai tat ca cac kct 
ba-lat, day dou khoang ham nghi ngor la nircrc chay vao, de co the xac di.nh so bo \i 
tri 16 thiing. 


Cir mot sT quan va mot thuy thu co kinh nghi^m dung day do xung quanh hai 
ben man, khoang each gitra hai lan do khong qua 10 met, thong thircmg lay doi 
xung qua hai man. Thuc te neu day khong bang phang, co do nghieng va co da 
ngam thi cir ]y giua hai diem do la 3 ^ 5 met. Muc dich la xac dinh dirge chat day 
va sir phan bo do sau cua vimg nircrc xung quanh tau, tir do co the xac dinh so bo 
dirge tail da nam tren can a phan nao? sau do ta ve so do nay. So do toi thieu phai 
co ly 1c xich 1:500 va ghi ro nhu hinh 6.8. 


Ghi man nuac cua tau a mui va lai, tir do co the kel hgp voi mot so dicu kien 
khac de quyet dinh hirong rut tau ra can (hinh 6.9). 

Ta co the dung mot day cap kco qua day tau de xac dinh diem bi can, can thiet 
co the tha tha lan de xac dinh. 



Hinh 6.9. Phkc ho? dg sku v<*i hipdng kko tau ra can. 

( ) : Phao dSnh d£u du d$ sku k6o tku tho£t c?n. 

\7 : Phao d^nh d£u hudng tdi h?n (khdng du dg s^u). 

Ham may neu khong ngap niroc phai thong bao may sin sang hoat dong. Thai 
tiet xau hoac bao phai tim niQi bien phap cung co va dam bao vi tri on dinh cho tau 
nhu: bom nuac vao ba-lat, cac tank, ket...va tha them neo, neu dieu kien cho phep. 
Dien hoi cac tram khi tugng thuy van v6 tinh hinh thai tiet trong nhung ngay gan 
nhat va dir bao trong nhtfng ngay tai. 
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Tinh toan xac dinh thdi gian trieu xuong va trieu len, ghi ti mi het vao nhat ky 
hang hai. 


6.3.3- CAC LUC TAG DUNG LEN TAU KHI Bj CAN 

1. Phan lyc ctia dat 

Khi bi can, man nude tau bi giam xuong, lirong re mrdc bi giam va dime thay 
the bori mot phan lire A, lire nay chinh bang lire nen cua tau len day bien. Nhu vay 
sau khi tau bi mac can ta co gang xac djnh ngay morn nirac cua lau, lirong tieu hao 
nhien lieu, dir tru\... de tir do xac dinh chinh xac mom nirac tau trirac khi bi can, 
Tinh toan lirong nirac tran vao tau (neu thung), tinh toan lirong rc nude bi mat di do 
tau hi can. 


2. Lu*c va cua song 

Luc nay rat nguy hicnr doi vdi tau nhat la khi bi mac can a nai 1dm chdm da 
ben canh virc sau... thirc tc khi co gio bao thi hy vong cuu tau la het sue mong manh. 


3. Lyc va dap cua tau vao dat do song gio 

Khi song den se nang tau len va khi rut di se va dap day tau vao nen day co the 
lam tau bi va. 


4. Lyc hut bam ciia day 

Do ticp xuc vdi day tau va do tau bi chim sau trong dat, dac biet la bun deo... 
6.3.4. NHLTNG TINH TOAN CAN TI HET KHI TAU BI CAN 

-j 

1. Kiem tra do on dinh cua tau 
• • 

Gia sir khi tau mac can, tai vi tri mac can sinh ra mot phan lire A, luc nay tau se 
thay doi tir the va co the bi chui va nghieng. Ta co the coi phan luc A tuang dirang 
vdi mot lirang hang duac boc ra. Cong Ihuc tinh luemg giam chieu cao the vung la: 

AGM - —-— (d- — xGM Q -Z N \ (6.5) 

D-N{ 2 0 ' J 

trong do: AGM - do suy giam chieu cao the vung (m); 

A - phan lire tai diem mac can (chinh la luc nen cua tau len dat) (N); 
d - man nude trung binh tnrdc khi tau bi can (m); 

GMo - chieu cao the vung trude khi tau bi can (m); 

Zv - cao do cua diem dat lire nen (thirdng Z ; v = 0) (m); 

y 

D - lirong re nirac cua tau (tan). 
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2. Tinh hieu so mon niroc cua tau triroc va sau khi vao can 


Tinh chinh xac man nirae trirac khi vao can, can cir vao mom nuac a cang xuat 
phat gan nhal va thai gian hanh trinh, luang tieu hao nhir nhien lieu, nirac ngot... 
cho den thai diem bi can. 

Goi d] la man nirac trung binh truac khi bi can, ta co d\ = do - Ad ’ trong do do 
la man nirac trung binh tai cang xuat phat, con Ad la lugng bicn doi mom nuac do 

tieu hao nhien lieu, nuac ngot...khi hanh trinh. Gia Irj Ad co the tinh qua bieu thuc: 
p 

Ad =-, vai P la luang nhien lieu, nuac ngot... da tieu hao truac khi vao can 

TPC 

(tan), con TPC la so tan can thiet lam thay doi lem (neu cong thuc TP1 la so tan lam 
thay doi 1 inch) man nuac, cac so lieu nay dugc lay tu ho sa tau. 

Goi Ad] la lugng bien thien man nuac larac va sau khi tau bj can, thi Ad] - d\ — d 2 . 
vai d] - mom nirac trung binh truac khi bi can (ni) con d 2 - man nuac trung binh 
sau khi bj can (m); 

3- Tinh lire nen cua tau len can (triromg hop tau khong bi thung) 

Goi N la lire nen cua tau len can thi N = (d j — d 2 ) x TPC hoac = Ad\ x TPC\ neu 
TP I thi N = Ad] x TPI hoac N = D\ — D 2 . 


4. Tinh luc nen cua tau len can (truong ho*p tau bi thung) 

Khi tau bi thung thi cac tank, ket, ba-lat hoac ham se bi vao nuac. Luang nuac 
trail vao dugc tinh thco cong thuc sau: 

N n = ax/xftx/?xy, (6.6) 

> y 

trong do: Nj/ - trong luang nuac trail vao ham (tan); 
a - lie so than cua ham ngap nirac; 
l - chieu dai va h la chieu rong cua ham ngap nuac (m); 
h - chieu cao cua khoi nuac trong ham (m); 
y - ti trong nuac tran vao ham (tan/m 3 ). 

Vdi cac tank, ket hoac ba-lat, neu nuac tran vao thi do nuac a cac tank, ket 
hoac ba-lat do, tra bang trong ho sa tau, so sanh lmmg nuac ban dau ta suy ra lugng 
nuac tran vao. 

Nhu vay lire nen tong hop khi ham, tank, ket hojac ba-lat bi thung co nuac tran 
vao se tinh theo cong thuc: 

iV/y/ — N + Nf.f 


165 



63.5. CAC TINH TOAN CAN TH1ET CUU TAU RA CAN 

1. Tinh lire keo can thiet de keo tau ra can 

Ta goi lire keo de dua tau ra can la U^ 0 thi: Uj^ 0 > IV x f ma sdh vai N la lire nen 
cua tau len can con f miS at la ke so ma sat giua tau voi chat day, he so nay phu thuoc 
vao chat day va duac tra theo bang sau: 


Chat (J&y 

s6 K 

Chit d£y 

H$ $6 K 

Chit dciy 

H0 sd K 

Dat s6t loang 

0,18 -r 0,22 

D4t cat 

0,35 + 0,38 

Da tang 

0,30 4-0,42 

Bix s£t m§m 

0,23 4-0,30 

Soi + da 

0,42 4-0,55 

Da cu6i 

0,38 4-0,42 

D£t s6t pha cat 

0,30 4-0,32 






2. Tinh lire keo cua chan vit 


Ta goi sue keo cua chan vit khi may chay tai la U& thi: 

M dt 


Uj,= 


9V 


(6.7) 


trong do: Mj r - cong suat hieu dyng cua may chinh (sue ngura - CV); 

V - toe do tau (hai ly/gior). 

Khi may chay !ui thi cong suat may thiremg giam 5 4-10% so vdi chay tai va 


Udi = 


9xV 


(K= 0,90 + 0,95). 


3- Tinh sire chju cua neo 

Goi lire gift cua neo la F neo thi: 

F neo = kU n ng x P n (6.8) 

trong do: P n - trpng luong neo (tan); 

K n - he so bam cua neo, phy thuoc chat day va loai neo. Neu chat day la 
dat cat pha bun thi: 

Sire chiu cua neo Hai quan: \2P n 
Sire chiu cua neo canh gap: 4 P n . 

Neu chat day la dat set pha cat thi: 

Sire chiu cua neo Hai quan: 15 P n 
Sue chiu cua neo canh gap: 6 P n . 















(6.9) 


4. Tinh sue keo cua pa-lang de sir dung neo phy 

Ta goi sue keo cua pa-lang la Fp thi: 

Fp - F c x /? x m, 

trong do: Fc - sue keo can can; 

h - he so ton hao, thudng h = 0,9; 
m- so vong day qua pa-lang. 

Hoac F P = F c x—. (6-10) 

1 + 

a day: k n = 0,1 - day thiromg (khong phai day cap) va k n = 0,05 la cap mem; 

n - so pa-lang. 

Limy: De lam viec dirge, lire keo cua pa-l&ng phai nho horn lire giu cua neo phu 
la 25%, do do ta phai chon day phu hop. 

5. Tfnh sue cho 1 cua xuong cuu sinh 

Do phai tha neo a xa tau (tir 150-1-250 met) nen thuemg phai dung xuong cuu 
sinh de van chuyen neo. Truoc het phai xem xet sue cho cua xuong, goi trong tai 
cua xuong la Q x , vay: 

Q =0.68xy xLxHxB-W, (6.11) 

trong do: L, B - chieu dai va chieu rong cua xuong (m) va H la chieu cao morn 
nude cho phep cua xuong (m); 
y - trong lugng rieng cua nuac (tan/m 3 ); 

W - trong lugng xuong (tan). 


6. Tinh sue chiu cua lin 


D 


D 


chophep 


dut 


( 6 . 12 ) 


6.3.6. CAC PHU'ONG PHAP TU" RA CAN 

1. Ra can nho* may chinh cua tau 

; / 

Sau khi tau bi can, nhanh chong khao sat day va neu thay dien tich bi can 
khong 1dm lam, nai bi can co day phai tuomg doi bang phang va la bhn hoac cat pha 

* i 

bun va nhan thay luc keo liii cua chan vjt thoa man dieu kien: 
K x M dt 




9xF 


[K =0,90-r 0,95) > Nth thi ta sir dung may lui de cho tau ra can. 
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De thco doi qua trinh lui may, phia mui tail treo mot vat du nang vao mot day 
thang dung lam day doi. Khi cho lui het may, be banh lai sang mot ben, theo doi la 
ban va day doi, Neu khong khac phuc dirge (khong co hien tugng xe dich) la lai toi 
het may. Quan sat neu thay mui quay, tau tien, cho dirng ngay may va lai lui het 
may den khi thay dong mrcVc cliay ve mui. 

Neu toi het ma khong thay gi xay ra ta cur de cho qua trinh nay tiep tuc den khi 
dual lai tau. dong nuac day ve phia sau khong con bun cat dang kc ta lai dira lai ve 
so khong va chuyen hirong sang man ben kia. Voi moi vi tri banh lai cho may tcVi 
den khi dong chay sau lai tuong doi Irong (khong con bun cat nhieu) ta dirng may. 
Cuoi cung cho may lui het. Cu lam nhir vay nhieu lan de chan vit dira nirac ra phia 
truoc kem theo cat va bun hai ben man ra ngoai. 

Luu y, khong dugc duy tri may lui qua lau, vi bun va cat se chui vao he thong 
ong lam mat cua may chinh gay hir hong. 


2. Ra can nho di chuycn hang, nhien lieu, nuoc de thay doi morn nircVc 
cua tau 

Thirang thi tau hay bi can or phia mui. Neu so bo kiem tra thay khong phai toan 
bo day bi can, ta co the dung bien phap di chuyen hang, bom nuoc ba-lat hoac tim 
each nao do don trong tam tau ve phia sau lai tau. Ta co the tinh so gia hieu so man 
nuoc giua mui va lai cung nhu so gia hieu so man nuac mui theo cong thuc: 


P(X^X 2 )x 


Ad = 


--X 


(cm); A d / = -1- A d (cm), (6.13) 


L x MCTC J TPC 

Irong do: A d— so gia hieu so man nirac giira mui va lai (cm); 

P - trong lirgng nirac hoac hang can di chuycn (tan); 

X\ - khoang each di chuyen thco chieu doc cua khoi hang hoac nhien 
lieu, nuac (tan); 

X 2 - khoang each theo chieu doc cua khoang hang hoac tank, ket di 
chuyen den (m); 

X r - hoanh do tam mat noi (m); 

L - chieu dai tau (m); 

A dj - so gia hieu so mcm nuoc mui (cm). 

Sau khi di chuyen hang hoac born nuoc de ra can xong, phai dua tau ve trang 
thai ban dau. 
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3. Ra can nhd bom thiii nude cV cac tank, ket, ba-lat hoac do* bot hang ra 
khdi tan 

Pluronig phap nay dune ap dung khi tan hi can toan bp phan clay (can can 
hang). Chi non hoc bat hang khi xct thay can thict va can liru y den ton that hang 
hoa. Cfmg nlnr phu'ong phap di chuycn hang boa. nude... Nen ket hap vdi may de 
thoat can. Sir dumz conn thuc sau: 


Ad = 


, . », Ad x s X 7 „ 

- (cm) => P = ——- (tan). 


(6.14) 


TPC 100 

trong do: Ad - so gia man nude can giam de lam ndi tan len (cm): 

P - so tan nude hoac hang hoa can da khoi tau (tan); 

S - dicn tich mat ngan nude tau nam tren can (trong bicu do dudng cong 
thuy iTnh) (m“); 

y - trong lirang riong cua nude (tan/ni^): 

TPC - so tan lam thav doi lem man nude chieu chim. 


4. Ra can nhd thuy tricu 

Ncu vao can Ur nguyen, ta vao luc irieu xuong, ra can lhc tricu len. do do phai 
tinh toan bien dp tricu d vung vao can dc ra can cho chinh xac. Luc vao can, bam 
nude vao ba-lat, tank, kel de khi ra can berm nude nay ra ngoai. 

O nhirng cho can ma dong chay vuong goc vdi than tau, cd the lam cho phan 
dat dudi than tau bi bao mon, tir the tau nam tren can hoac bi lun xuong hoac bi 
bien dang vo, nghieng hoac chui. Ncu thdi gian giua tricu ten va xuong ngan ta vao 
can do did ra can. ncu thdi gian dai ta tim each ban che hien tirong tren bang each 
tim nhirng tarn vai bat dat vuong goc vdi tail. 

Vdi tau nho dung vo ram va bun cat dat doe theo man nude chay den. 

Thudng ket hap luc Irieu cirdng va cac bien phap may lui, di chuycn hang... dc 
thoat can. 


5. Tir keo tau ra can 

Bien phap nay ra can nhd may cua tau va ket hop neo chinh cling vdi cac neo 
phu. Trude het ta tinh toan sue chd cua xuong cuu sinh, sau do dung xuong van 
chuyen neo ra cho sau de tha neo xuong, sau do vua chay may lui vira keo neo de 
tang them sue keo cua tau. Neo tha xuong phai co phao danh dau, sau do dieu dong 
thee hirdng tong hap lire keo (hinh 6.10). 
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Hinh 6.10. Thoat can nhfr may ICii va hai neo. 


6.3.7. RA CAN NIIC) TRO CIUP CUA NGOAI LUC 


1. Ra can nho* tau lai 


Neu sir dimg tau lai khong chuyen dung thi co phan nguy hiem ncn can het sire 
luu y, neu dung tau kco la tau lai keo chuycn dung thi phai tinh toan lire keo cua tau 

M 

lai (Fa (iai)) F KUai) > — (lire kco may chmh). 



Hinh 6.11. Thoat can nhey may lui va hai tau lai. 

Tau lai tim mot huong thuan loi huong vc viing nuoc sau de kco tau ra khoi 
can. Truong hop neu kco khong ra, ta plioi hop voi neo (tire la tau lai tha mot nco 
phia mui sau do liii may hat day lai voi tau bi can). Tau bi can co the tang cirong 
them neo lai (hoac tha neo mui, nhung bo tri tao lire huong ve phia lai) ket hop voi 
tau lai dang keo toi, dong thoi tau bi can lui va keo neo. Neu sir dung nhieu tau lai, 
ta phai ket hop luc kco tong hop chmh xac. Tau bi can phai tuan theo menh lenh 
cua tau lai. 

-Neu co songgio (2 tru&ng hop): 

Tau lai tiep can tau bj can phia tren gio, sau do tha mot neo, xong tir tir de 
khoang each ngan lai, bat day lai dong thoi xong day lai va keo neo (hinh 6.12a). 
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Sau khi keo neo va day lai cang ta chuyen hirong tau lai cho toi hurong thuan lai de 
keo tau hi can, tau lai se bi dao dong do gio nen tau lai phai de lai thich hop. 


Tau lai ticp can tau bi can phia sau lai va tha noi day lai (day lai co buoc phao). 
Trong qua trinh chay len tren gio phai dieu dong sao cho dau noi day lai dirdi tac 
dung cua gio se bi troi vao tau bi can va tau nay dung moc dap keo day lai. sau do 
co vao coc bich cua tau minh (hinh 6.12b). Luc nay tau lai phai sir dung may ket 
hop dieu chinh banh lai khong cho gio day xuong tau bi can. 



Khu vt/c bai c^n 



Hinh 6.12. Thoit can nhd« may lui va tau lai khi tho>i ti4t xiu. 

2. Ra can nho* kcnh dao 

6 nhung noi bi can ma la bun, cat thi do song, gio, dong chay se lam boi lap 
them lam cho tau bj can cang xa vimg mroc sau, nhat la de bi can lau. Do vay, ta co 
the ra can nho kenh dao (kcnh xoi rura mon tao do sau cho day bicn). De lam vice 
nay, ta sir dung chan vit cua tau ciru nan (co the la tau lai). 

Bang each cho hai tau lai buoc chat hai ben man tau bi can, sau do cac tau lai 
nay chay may toi de dung dong nircrc tir chan vit tau lai thoi cat ra cho sau, vi tri tau 
lai se diroc di chuyen dan bang each dieu chinh day buoc giua tau lai va tau bi can 
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(hinh 6.13). Miic dich cho cat xung quanh man tau bi can dirge thoi het ra ben 
ngoau do do lam giam ma sat giira day tau bi can vdi nen bi can. Sau do tail lai sir 
dung may tat con tau bi can sir dung may lui de thoat can. 



Hinh 6.13. Thoat can nho hai tau lai buoc chat hai ben man thoi bun va cat. 


Gia sir do sau do chan vit dao dirge la thi H K « (1,3-h1,5 )ci vdi d la do chim 
sau ciia chan vit so vai mat nirdc (m). 

Ncu phai dao thanh mot kenh cho tau bi can ra thi tau lai phai di chuyen vi tru 
tha neo mui, huge day lai tir lai tau lai den tau bi can va thoi bun, cat. 


4. Ra can nlnY phinrng tien noi 



Hinh 6.14. Thoat can nha phuang tien noi 

-i -v 

Khi bi can ma thung tau ngudi ta thudng dung cac phirang tien noi de nang tau 
khoi day bicn. Sir dung cac thung chuyen dung to, bam nude vao trude va cho chim 
xuong, ap vao man tau bi can, gia co day nhir cai vong sau do bam nirdc iy hai thung 
do ra ngoai, no se lam tang sue noi cho tau. Phuang phap nay chi sir dung khi vo 
tau hi hu hong, dicu kicn khi tugng thuy van cho phep (hinh 6.14). Sau khi lam 
xong, dung tau lai phoi hap de dua tau lom ra can. 

6.3.8. KET HOP CAC PHUONG PHAP 

Trong thuc tien hang hai, nguai ta phai ap dung tong hap cac phuang phap de 
cuu tau ra can, do la neo va may ciing vdi sir thay doi mom nude, dong thdi co loi 


172 



dung thuy trieu... khi hct moi kha nang thi moi sir dung ket hgrp ca tau lai... vi khi 
sir dung tau lai chi phi rat ton kem. 


6.4. Dl£U DONG TAU KHI GAP MOT SO SU* CO 

6.4.1. DIEU DONG TAU BI HOA HOAN 
1. Nguyen nhan 

Nhir chung ta da biet, khi du ba yeu to nhien lieu, oxy va nguon lira se gay ra 
chav no, Khi xay ra hoa hoan tren tau co the do nguyen nhan khach quan va chu 
quan vi du: 

- Chap dicn, chay do dau hoac vat gi do roi vao ong xa... 

- So y do hut thuoc la, dun nau, thap huang... 

- Hang tu chay no. 


2. Cach xu ly dap chay - Dieu dong tau khi bi hoa hoan 

Khi tau dang nam Irong cang hay dang sira chua, ngay lap tire phai bao dong 
toan tau, dtrng lam hang hoac cong viec sua chua, dong chat cac ham hang, thong 
bao cho cang, nha may sura chua biet ngay de phoi hop giup da. So tan toan bo 
ngircri khong can thict ra ngoai tau, dong thori tier hanh dap chay. Lap ho so day du 
sir viec xay ra giup cho cong tac dieu tra tai nan sau nay. 

Khi tau tren bien, neu co the phai giam toe do ngay, chuyen huorng quay tau vc 
xuoi gio, ban che khong cho khoi vao ca-bin. Dong thoi tien hanh dap lira. Sau do 

w 9 \ f / 

thong bao cho chu tau biet, neu can thiet phai xin phep cap cuu. 


6.4.2. DIEU DONG KHI TAU BI NGHIENG 

L Nguyen nhan 

Co the do hang hoa bi xe dich, do nude ciru hoa, do mat thoang tu do gay nen 
hoac tau bi thung. Doi khi co the do cong tac xcp hang. Khi tinh toan nuoc bam vao 
va bam ra phai nhu nhau, neu khong tau cung de bi nghieng. 

Khi bom vao hay bam ra, dau, nirac a cac ket ke ca hang long can luu y de 
giam toi thieu anh lurong ciia mat thoang tu do. Do do ta co the bam dau day cac 
ket ba-lat, dua dau va nirac vao nh&ng ket day trong dieu kien chay ba-lat, hoac 
bam hut kho ba-lat trong trudng hap tau day hang. 


2. Cach xu* ly - Dieu dong 

Neu nghieng do hang hoa dich chuyen, tien hanh quay mui tu tu sao cho gio va 
nuoc tac dung vao man cao phia mui tau. Neu tau co do on dinh cao nhu tau cha 
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quango sat thep... thi bam day ket ba-lat day doi va ket treo. Neu tau co tinh on dinh 
thap nhir tau chd hang rai 5 hang long, go, container viec dieu chinh do nghieng phai 
het sue than trong. 

Khi tau cha hang hoa, dac biet la quang rai ma bi nghieng do quang chira do 
am cao qua muc giai han cho phep co the lam cho hang hoa bi nhao hoa long. 
Trong truang hap do tau phai doi hudng va thay doi su chuyen dong cua hang va su 
cong huang cua tau. Neu co the, tim each xa nude am xuong la-canh ham hang va 
nhicu khi phai dung ca bam xach tay de hut ra. Truong hap can thiet, co the phai 
xin ghe vao cang lanh nan de khac phuc. 

Neu do hang tren boong bi ngam nude nhu go hut am, hru y co the phai virt 
bat hang. 

Neu do container, la co the vurt bat container, khi khong con each nao khac. 
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Chircyng 7 

LAI DAT TREN BIEN 


7.1. GIOI THIEU CONG TAC LAI DAT 

7.1.1. Cil6l THIEU CAC PIUJ'ONG PHAP LAI DAT 

Lai dat dirge sir dung rong rai trong giao thong van tai thuy, nham nang cao 
hieu suat cua cac phuang ticn van chuyen, phuc vu cho cong viec ciru trg va cac 
cong vice khac nlur trong ben cang, muc dich quan sir... 

1. Lai keo 

Trong phuang phap nay, tau lai lam nhiem vu keo theo mot hay nhieu phuang 
ticn bi lai bang cac day cap buoc vao phia sau lai cua tau lai. Phuomg phap nay con 
goi la keo noi duoi (hinh 7.1 a). Hoac nguoi ta dung mot day duy nhat de keo, con cac 
phuomg tien bi lai thi buoc ma-ni vao day chfnh. Ve khoang each thi nhu phuomg 
phap noi duoi, cho phep ta keo dugc nhieu tau va de dang loai bo mot phuomg ticn 
bat ky, do do phuang phap nay thudmg dugc dung trong quan sir (hinh 7. lb). 



“120CM 500Ft k- 
(b) 


H'mh 7.1. Lai ddttren bien: 

(a) Lai k£o noi du6i; (b): Lai k6o chung 1 day. 


175 








2. Lai day 


Trong phiTcmg phap nay, tau lai ap mui vao duoi cua cac phirang tien bi lai. sau 
do dung day cap de chang buoc gan ket giira tau lai va cac phuong lien bi lai. 
Phirang phap nay dcm lai hieu qua kinh te cao, co the lai day dirpc nhieu phirang 
tien, nhirng kho dieu dong a cac luong hep va luc lirprn vong, kho quan sat. neu xay 
ra bi can rat nguy hiem. Khi di xuoi nirac kho an lai, quay tra cham, chi sir dung 


cho tau nh6 va di Iren song hoac luong it quanh 





(a) 


(b) 


A 

* 


Hinh 7.2. Lai dly 
(a); Gh6p 6o\ do^n tau bi day; 
(b): Day mot do£n tau. 



3. Lai ap man 

Tau lai cap man vao cac phirang tien bi lai, sau do gan kct bang cac day buoc. 
Phuang phap nay de dang cap man vao cau, phao va co the liii dirge. Lam tang kha 
nang ca dong cua tau lai, tau lai co the dieu kliien chinh no va tau bi lai, khi bi can 
khong xo dung nhau. Nhirgc diem la hieu qua kinh te thap, lai dugc it phirang tien, 

* r 

lliao tac cham, lire can Ion, troi dat nhieu, khong lai dat dirge khi co song gio tan, 

r 

chi ap dung chu yeu a trong cang, doan song... 

7.1.2. UU NHU0C DIHM CUA LAI DAT 

L tTu diem 

Lai dat co uu diem la chi can su dung mot tau lai chuycn dung, gia lhanh thap 
co the lai keo dugc nhieu phirang ticn van chuyen vai khoi luong hang hoa Ian, do 
vay tinh kinh tc cao. Rat thich hap cho van tai trong song hoac van tai noi dia. Ngay 
nay tren bien ngirai ta thiremg su dung phirang phap lai keo la chinh vi no de quan 

# r * 

sat, toe do cao, lai keo dugc ca khi thai tiet xau. 

2. Nhupc diem 

Khi lai keo, cong tac dieu dong gap nhieu kho kh&n. Dieu dong tranh va bi ban 
che. Khi di trong luong lach hep, nhat la khi lugn vong, khi bi can till cac phirang 
tien bi lai de bi xo dat vao nhau, bj troi dat neu co gio manh. 
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7.2. CO S (y LY THUY^T CUA LAI KEO 

•7.2.1. CAC YF.U CAU CHUNG 


De chu dong trong qua trinh lai dat, ta phai biet diroc toe do Idn nhat ma doan 
tau lai co the dat d vac, dong thdi phai biet dirge tri so lire cang tren day lai de chon 
day lai co do ben dam bao * 

Khi doan tau lai chuyen dong, tong lire can cua tau lai va bi lai can bang vdi lire 
day cua chan vit tau lai (Per). Ta co the viet : 

R, = R f + R h , = P ‘ r , (7.1) 

trong do: R, - lire can tong hgp; 

Ri~ lire can tau lai; 

Rbl - lu’c can cua tau bi lai. 

Doan tau lai chuyen dong dugc la nhdr chan vit tau lai sinh ra lire day P. Vay 
khi tong lire can R ( can bang vdri lire day Ion nhat (P max ) cua tau lai ta co gia tri van 
toe lai dat la Ion nhat (P )mix = Rl + Rbl)* 

Hieu so lire day cua chan vit tau lai a mire khong doi va lire can cua ban than 
khi giam bdt toe do chuyen dong chinh la lire gay nen chuyen dong cua tau bi lai. 
lire nay chinh la lire cang tren day lai hay la lire dat tren moc keo. Vay van de xac 
dinh lure cang tren day lai thirc chat la xac dinh lire can lau bi lai hay do gia tri lire 
dat tren moc lai khi lam vice. 


7.2.2. DAO DONG CUA TAU LAI VA BI LAI 

Khi dao dong tren quT dao nhir cac phan tii nirac thi trong tam cua cac tau cung 
se ve len quT dao quanh vi tri can b^ng. 

Ta co the bieu dien bai phuang trinh : 

2 7Z( 

~Y 

2nt 


x = a cos 


(7.2) 


y = b sin 


Vai Z la chu ky cua song con a va b la cac hang so doi voi tirng tau va timg 
dieu kien truyen song. Thuong thi a, b khong vugt qua h$/2 (vai h^chicu cao song), 
do vay ta nen lay trurong hop xau nhat la hs/2. 

- Truong hop dich chuyen dung thi do chieu dai day ldn nen bo qua. 

- Do d[ch chuyen theo chieu ngang la: 
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X 


2an , 2n » 4 7r 2 a Im 

-sin-—/ => x --— cos-- 

Z Z 2- Z 


Hien nhien x max fc/l/ COS 


Luc cang T tinh thco cong thuc T = Mr", vai A/ la khoi lugng tau). 

Vay de ngan khong cho hai tau dich chuyen ra xa nhau thi day lai phai chiu mot 
lire cang nhat la T max . Ta co: 


T , w = Mx ,„;,x = May = M 


Vi du: Cho /*$“ 8 met, 7~ 10 giay 


4 /ra 
Z 2 


4rr t 

w = a —y - f0 = h 6m/s“ => 7 jnav = A/co => 7 mJX = 1,6A/ . 

Z 

NghTa la: lire cang bang 1,6 khoi lugng tau, nhir vay viec chon day lai la khong 
the dirge, ngay ca viec gia co them. Nhung ta chon day lai vai chieu dai the nao do 
de cho sir thay doi ve khoang each giua hai tau bang vai do cao song 2 a = hs , vai 

> V 

dieu kien nay trong day lai se khong co lire cang vugt qua do ben cua no, day chinh 
la dieu kien de day lai co do vong. 

7.3. TINH TOAN T6C 00 LAI KEO VA DO b£N COA DAY LAI 

7.3.1. TINH TOAN LU’C CAN 

L Xac dinh mire do an toan cua day lai bang tinh toan 

Luc ma day lai phai chiu dung trong qua trinh lam viec Td (tan) la : 

T c \ — R cn + R k 2 + Rev (7-3) 

trong do: R c ^ - lire can cua khong khi (tan); 

R s - lire can cua song (tan) va co the xac djnh bang hieu thuc thuc 

nghiem R s = k.-^Cl.V 2 , a day do k la he so lire can song phu thuoc cap 
song nhu sau : 

Cap 1 - 2 : £=(0,1 - 0,2). 10“ 3 
Cip 3-4 : k = (0,3 — 0,4). 10 -3 
Cdp 5 -6 : k = (0,5 - 0,6). 10 -3 
y — ti trong cua nuac (tan/m 3 ); 

fi - dien tich phan ngam mice cua tau (m 2 ) va Q = l,05Z(l,7d + C\.B), b 
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day L va B la chicu dai va chieu rong tau (met), d la man nude trung binh 
(met) con Ct la he so bco the tich. V la van toe cua tau, (met/giay); 

R c „ - luc can cua rurac (tan) va co the xac dinh duac nha bieu thuc thuc 
nghiem : 

(7.4) 

a day: V - toe do lai dat (met/giay); 

S m - dien tich mat cat ngang phan chim vo tau tinh tai giua tau (nr); 
K - he so phii thuoc trong tai, K duac chon nhir sau : 

Tau hang Ion K = 438 513 ; 

Tau hang nho K = 274 -s- 438 ; 

Tau khach lan K= 377 + 390 ; 

Tau khach nho K - 308 + 374 


Tau lai K = 205 + 342 

R k2 - luc can cua tau bj lai trong khong khi (tan), duac xac dinh nha 
bieu thuc : 




0,8 .FV 
1000 


(7.5) 


a day: F - dien tich mat hung gio (m 2 ) va V g la toe do gio (met/giay) ; 
Rci '- luc can cua chan vit trong nude (tan) va duac tinh bang bieu 
thuc : 

R n . =0,02 5D~V 2 (7.6) 


vdi D[ y - dudng kinh chan vjt (m); V- toe do lai dat (met/giay). 

2, Xac dinh mire do an toan cua day lai bang xay dung do thi 

De xay dung do thi can phai : 

- Xac djnh lire can chuycn dong cua tau bi lai d cac toe do khac nhau; 

- Xac dinh lire can chuyen dong cua tau lai d cac toe do khac nhau; 

Xac dinh lire can trong nude cua tau lai d toe do circ dai, lire can nay chinh 
bang luc day circ dai cua chan vit. Bien phap nay la buoc tau lai vao cau cho chan 
vit hoat dong. Luc day cua chan vit tau lai (tan) trong dieu kicn buoc cau duac xac 
dinh theo cong thuc: 


P = 1,13 




Ay 1 


N. 


D k .n 


(7.7) 


trong do: N tr - cong suat cua true chan v|t (kW) va H - buoc chan vit (m); 
Di, - direrng ki'nh chan vjt (m) va n la so vong quay chan vit. 
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Hoac sir dung cong thuc P = 0,0136/^, vai N t la cong suat chi bao cua may 
chinh. 

Tren ca so da phan tich ta lap bang va do thi sau: 


T&c 60 

Lux: c£n (T6n) ! 

(h£i ly) 

T4u lai (RJ 

Tell/ bi Idi (Rbl) 

Ting (RJ 

1 

0,10 i 

i 

0,13 

0.23 

2 

0,32 

0,44 

0.76 

3 

0,61 

0,81 

1,42 

4 

J 

1,28 

1,72 

3,00 

! 5 

1,99 

2,69 

4,68 

6 

2,82 

3,81 

6,63 

7 

3,89 

5,27 

h" 9,16 

8 

[ 

5,19 

7,06 

12,25 

9 

6,73 

9,22 

15,95 

10 

8,04 

11,05 

19,09 



Hinh 7.3. 06 thj xac tfjnh li^c can. 

R t : Bu’dng cong bieu thi lye can tong cQng; 
Rbl: Dirang cong bteu thj lye can cua tau bj lai. 


Chon day lai , toe do lai dai . Gia su biet dirge lire day cua tau lai cue dai A(T). 
hay ti'nh toe do lai dat va lire c&ng tren moc lai. 




































































Tren true tung cua do thi hinh 7.3, ta lay diem A ung vdi gia tri lire day cua 
chan vit la A tan. Tir A ke diromg song song true hoanh, cat diromg R t tai a . Qua a ha 
dudng vuong goc xuong true hoanh, ta dtf<7c V la toe do lai dat. Duong vuong goc 
vdi true hoanh cat cat R rl tai b , giong song song true hoanh sang true tung ta dirge 
diem B , day la gia trj bieu thi lire cang tren moc lai va chinh, la l\re cang tren day 
lai, tir do chung ta chon loai day lai. 

7.4, DAY LAI VA CACH LLPA CHON DAY LAI 

■ ■ 

7.4.1. CAC LOAI DAY LAI VA CAC KIEU NOI DAY LAI 

k 

1. Ycu cau chung 

Day lai phai dam bao cho tau chuyen dong tir do tren quT dao dao dong khi 
chay tren song, khoang each giura hai tau co the tang len nhd: 

- Sir dan hoi va vice keo duoi thang lin neo (su dan hdi cua lin); 

- Dong thdi keo lin va day dan hoi; 

- Tang do dai cua day lai nhd cac tdi quin day tir dpng (lam giam cac sir giat 
tren day lai). 


2. Cac kieu noi day lai 



Hinh 7.4. Cac kieu ndi ddy lai de dlt tr&n biin. 

(a): Day lai gAm 1 doen dSy cSp cua tSu lai n6i vdi lin neo cua tau bi lai; 

(b): Day lai gom 1 doan lin neo d giOa, 2 diu IS 2 day cSp; 

<c): Day lai g6m dSy thao m6c cua tSu lai nAi vdi dSy cSp cua tSu bi lai. 

O hinh 7.4a, doan lin neo noi 6 giura tau bi lai va tau lai co chieu dai khoang 2 
den 3 diromg. 

O hinh 7.4b, doan lin neo d giua, noi vdi 2 day cap cua 2 tau, dam bao co gian 
nhimg luc noi rat kho khan. 

O hinh 7.4c, dam bao co gian nhung de bi durt day lai cho noi. 
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Trong lugng cua cac day trong nirac so vai tren kho bang 12,5% (day 
Ma-ni-la); 10,6% (day ny-lon) 86 + 87% (day cap. lin). Day lai phai tien lgi khi lam 
vice (nhu luc dua day, khi gia co day...). Ve phuomg dien nay thi day cap tien lgi 
horn, con lin thi nang ne, dac biet khong nen dung lin phia sau lai, day Ihirc vat nhe, 
noi nhimg sure cang kem, to, cong kenh, kho gia co, de dirt nen thuang dung ket hop. 

7.4.2. LU’A CHON DAY LAI 

Nhu* ta da biet, lire cang tren moc lai a dieu kien binh thuang va khi co tai bang 
1/2 lire cang dirt cua day lai. 

Luc cang dirt khi co bao gio va khi co tai cung bang 1/2 lire cang dirt cua day lai. 

Neu day lai lien hop can phai dong nhat treo vat nang vao cho nao do tren day. 
Khi da tinh toan dugc toe do lai keo V va luc cang tren day lai la T 7 , ta dua vao bang 
dc chon day, tim day co sue c&ng la kT vai k la he so an toan. Phai dam bao T < 107 
(Jt>5) va7>10r(£>3). 

Ve mat ly thuyet ta co the tinh dugc chieu dai day lai can cu vao sue cang ma 
no phai chiu dung. Trong lugng rieng cua day lai la kg/cm. Ta phai tinh toan do 
vong cua day lai dc hai tau dao dong tren song ma sue cang tao ra khong anh huang 
den day, thuang nguai ta chon day lai co chicu dai / == n\ (n so nguyen, X birac 
song). 

De xac dinh chicu dai day lai tren bien, thco kinh nghiem la 250 -=- 300m. Iloac 
sir dung cong thuc / = bHWi (b - he so tir 31 -r 34; Ni - ma lire). Day lai la day kim 
loai nen de co do chung Idm. 


Bang chon day 

Ma li/c t&u lai (CV) 

Chu vi day lai (mm) 

Li/c k6o dui d&y (ten) 

500 

285 

36 

1000 

330 

51 

2.000 (loai clpu h6) 

457 

100 


7,5. DI&U DONG TAU LAI KEO VA CAC CHU Y 

7.5.1. BU0C DAY LAI 

Trong lugng rieng cua tung day lai kha Ion va sue cang ma no phai chiu cung 
Ian, nen khong the gia co mot each dan gian dugc (nhu buoc vao tau). Tau bi lai 
thuang dung mot hoac hai dudmg lin neo buoc noi tiep vao day lai hay buoc vao cot 
bich lai keo va co gia co them nhu buoc qua mieng ham hang hoac cac ket cau khac 
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cua tau. Vai tau lai phai gia co day vao nhung nai chiu dung duac lire keo va gia c6 
them cac day phu dor. Be tranh cho day lai bi quan vao chan vit, liru y nen bat luc 
hai tau tTnh tai khong con toe do tiremg doi. 

7.5.2. CIIUAN BI VA DUA DAY LAI 

Khi nam tai cau hay neo thi dua tau lai vao cap man tau bj lai. 

Co the dung xuong ciiu sinh; nem day moi hoac dung phao noi de chuyen day. 

Neu co the cho phep ta tiep can tau lai de buoc day hoac su dung do troi dat de 
co thoi gian cot day lai. De xac dinh xem tau nao troi mau hom, ta dat tau ta ngang 
huorng gio thang hang vai tau kia, dung may va quan sat de xac dinh. 

Neu khong the tiep can duorc tau bi lai, ta dieu dong chay song song vai tau bi 
lai or khoang each nhat dinh. dung xuong van chuyen day xuong tau bi lai (phia 
duai gio). 




Gio hay nuac H'mh 7.5. Tau lai ti4p can tau bj lai 

a: Khi t£u lai trdi d^t nhanh ho>n t£u bj lai 
b: Khi t&u bj lai trdi d?t nhanh han tdu lai 
c: T2m lai v$n chuyen day lai sang t£u bj lai 

Neu phai dua day tir tau bi lai ta buoc day lai vao cac v£t noi tha xuong bien vi 
tau bi lai troi dat nhanh han, sau do dieu dong tau den vat day lai khi da a khoang 
each an toan (hinh 7.5c). 
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Khi thori tie! xau, neu vi dieu kien nao do phai tiep can tau bi lai la lam nhir sau: 
Vi lau bi lai (thirdmg la tau tai nan) nam or trung song, dira tau lai tiep can tir hirang 
duai gio len va ban day nem sang tau bi lai khi chay ngang mui tau bi lai, liru y day 
lai co the virong chan vit. Tuy nhien, each tiep can nay lam cho tau lai it phai co 
dong (hinh 7.6). 





Hinh 7.6. Tilp can t£u bi lai khi thd'i tidt r^t xiu 


7.5.3. DIEU DONG VA CAC CHU Y KHI LAI KEO 

Khi tau lai bat dau keo, phai tai may cham, khi gan cang day thi dirng may de 
cho day lai tiep tuc cang, khi cang het ca ta tai may tiep. 

Khong nen chuyen hirang gap qua. 

Khi thori tict xau phai chon hirang di thich hap, ncu dieu kien cho phep nen di 
xuoi song gib, tinh toan khong nen de day lai qua cang. 

Do vong day lai phai vao khoang 6 8 met, neu do vong Ion qua sc tang luc 

can va neu khi vao khu vuc nong can de quyet day, nhirng neu do vong nho qua sc 
mat tinh dan hoi, de dot. 

Tau lai luon quan sat va chu dong dieu dong tranh va, treo tin hieu lai dat, 
tranh lui may. 

Co tin hicu thong nliat giua tau lai va bi lai nhu am hieu, lien lac vo tuyen. 
den... 

Kiem tra thuang xuyen day lai, de phong bi mon, durt. 

Dam bao khoang each tau lai va bi lai la so nguyen lan buac song. 

Khong nen lai keo neu vice cot day dan tai viec thao ra khong nhanh. 

Thai tiet xau ma day ngan, day bi roi, cu khong nen lai keo 

Chira kiem tra ky cac dau kliuyen day lai... chira lai keo. 
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Thuorng xuyen chuan bj neo cua tau bi lai, co true ca tren ca hai tau. 

San sang cat day Lai, liru y an toan day. 

7.5.4. HIEN TLPONG DAO DONG KHI LAI DAT 

* ■ 1 

Khi khong co song gio Kai tau nam tren mot diremg thang. Neu co song gio tau 
bi lai co the bi dao mui lam tang Luc can, giam toe do lai dat, khong lai cho dieu 
dong, ta phai doi pho bang each cu thuy thu lai d tau bi lai. 

Tau bi lai co the kco them mot neo noi hoac co the mot xa lan nho 

♦ * / / r 

Tau bi lai tim diem dat day lai cang gan mui cang tot, co gang chinh cho trong 
tam tau bi lai cang gan phia sau cang tot. 
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PHAN PHU LUC 

_ _ _ » _ 1 _ 


Phuc luc 1 

CAC KHAU LENH THU’CyNG DUNG TRONG DlEU DONG TAU 

h Helm orders 

1. Port (starboard) a little 

2. Port (starboard) easy 

3. Port (Starboard) more 

4. Hard a port (Starboard) 

5. Port (Starboard) ten (10 degrees) 

6. Ease to ten 

7. Ease her - Ease the helm - Ease the wheel - Ease the rudder 

8. Midship - Amidship 

9. Steady - Steady as she goes - Steady so 

10. Steer 175 - Course 175 

11. Course again 

12. How’s your head 

13. Shift your rudder 

14. Nothing to port (starboard) 

15. Heading to the buoy 

16. Keep straight to the lighthouse 

17. Keep to middle of channel 

18. Leave the buoy on the port (starboard) side 

19. Middle the two buoy 

20. What’s course ? 

2L How’s heading ? 
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22. Are you on your course ? 

23. Right on the course 

24. I low answer? 

25. Is the rudder answered ? 

26. Mow is the steering ? 

27. Answers all right 

28. Answer too slow' 

29. Answers hack 

30. No steerage - No steering 

31. Meed her - Meed the wheel - check the helm 

32. What rudder? 

33. Port rudder a bit sluggish 

34. Finish with the wheel 


II. Engine-room orders 


1. Stand - by engine - Get the engine ready - Ring “Stand-by’ 

2. Engine stand-by 

3. Dead slow ahead (astern) 

4. Slow ahead (astern) 

5. Half ahead (astern) 

6. Full ahead (astern) 

7. Run-up engine 

8. Maneuvering speed - habour speed 

9. Sea speed - Navigation speed 

10. Stop engine 

11. Double full astern (emergency) 

12. Slow ahead both engine 

13. Slow ahead port (starboard) 

14. Half astern starboard (port) 

15. Stop port (starboard) 

16. Stop both engine 

17. Ring 4 OfF engine’ - Finish with the engine (F WE) 

18. How many revolution 
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Ill- Mooring and unmooring orders 

1. Fore and aft station be ready for mooring 

2. Port (Starboard) side to berth - Alongside port (Starboard) 

3. Mooring with 4 and 2 

4. Fore and aft spring line first 

5. Fore and aft stand-by pick up tug's lines in starboard bow and starboard 
quarter 

6. Send head line down to 2 metres above water 

7. Send out the spring lines (head lines, stem lines) 

8. Heave in (haul in) 

9. Stop heaving (Avast heaving) 

10. Hold on bow spring line 

11. Slack away stern line 

12. Veer out handsomely 

13. Check the aft brest line 

14. Double-up fore and aft 

15. Take in the slack 

16. Shift one metre ahead (astern) 

17. Heave tight head lines 

18. Make fast the stem lines 

19. All fast - Vessel in position 

20. Single up fore and aft 

21. Single up with 2 and 1 

22. Let go bow spring - Cast off bow spring 

23. Head off (stem off) - let go all lines fore and aft 

24. Aft clear - Propeller clear - All clear 

IV. Anchoring orders 

1. Stand-by port (starboard) anchor - Get the port (starboard) anchor ready 

2. Stand-by both anchors 

3. Work-back port (starboard) anchor 2 shackles in water 

4. Let go port (starboard) anchor 


188 



5. Hold on when 3 shackles in water 

6. Four shackles on deck 

7. Slack away - pay away - pay out 

8. Hold on 

9. Check the cable 

10. Anchor up and down 

11. Anchor brought up 

12. Chain is tight (slack) 

13. How is chain leading? 

14. Leading forward (ahead) - leading 12 o'clock 

15. Leading aft (astern) - leading 6 o’clock 

16. Leading to port (starboard) — Leading 11 o’clock (1 o’clock) 

17. Leading abeam - leading 9 o’clock - Leading 3 o’clock 

18. Chain across ship’s head 

19. Slack off the break 

20. Pay out some more chain 

21. Stand-by heaving anchor - Put windlass into gear 

22. Heave up anchor - heave away anchor - Weight anchor 

23. Anchor up and down 

24. Avast heaving 

25. Anchor is aweight 

26. Anchor is clear 

27. Anchor is up 

28. Anchor is foul 

29. Anchor is across 

30. Anchor is elbow 

31. Anchor is dragging 

32. Keep both anchor in emergency 
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Phu luc 2 

MOT SO CAU HOl KIIzM TRA TRAC NGHIEM 

1. When underway and proceeding ahead ' as speed increases , the pivot point 
tends to ... 

a) Move aft 

b) Move forward 

c) Move lower 

d) Remain stationary 

2. The turning circle of a vessel making a turn over 360° is the path followed 
by the 

a) Center of gravity 

b) Bow 

c) Bridge 

d) Centerline 

3. The pivot point of a fully loaded vessel with normal trim proceeding ahead at 
sea speed is 

a) Right at the bow 

b) One-third the length of the vessel from the bow 

c) One-half the length of the vessel from the bow 

d) Two-third the length of the vessel from the bow 

4. The distance that a vessel travels from the time that the order to put engines 
full astern until the vessel is dead in the water is know as., 

a) Advance 

b) Head reach 

c) Surge 

d) Transfer 

5. Which shallow water effect will increase dramatically if you increase your 
ship speed past its 1 critical speed* ? 

a) Squatting 

b) Smelling the bottom 

c) Sinkage 

d) Bank cushion 
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6. The effect of wind on exposed areas of the vessel is most noticeable when.. 

a) Backing 

b) Going slow ahead 

c) Going full ahead 

d) Turning 

7. Most of your vessel's supper structure is forward. How will the vessel lie when 
drifting with no way on ? 

a) With the wind from ahead 

b) With the wind off the port beam 

c) With the wind off the starboard beam 

d) With the wind from abaft the beam 

8. Lee way is the... 

a) Difference between the true course and the compass course 

b) Momentum of a vessel after her engines have been stopped 

c) Lateral movement of a vessel downwind of her intended course. 

d) Dispacement of a vessel multiplied by her speed. 

9. When steering a vessel a good helmsman will... 

a) Use as much rudder as possible to keep the vessel on course 

b) Apply rudder to move the compass card towards the lubbers line when off 
course 

c) Repeat back to the watch officer any rudder commands before excuting 
them 

d) Keep the rudder amidships except when changing course 

10. Your ship is in shallow water and the bow rides up on its how wave while the 
stern sinks into a depression of its transverse wave system. What is this 
called ? 

a) Broaching 

b) Fish tailing 

c) Squatting 

d) Parallel sinkage 

11. In relation to the turning circle of a ship , the term 'kick' means the distance... 
a) Around the circumference of the turning circle 
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b) Gained at right angles to the original course 

c) Gained in the direction of the original course 

d) or throw of a vessel’s stern from her line of advance upon putting the helm 
hard oven 

12. You are on watch at sea on course 090°T. A man falls overboard on your 
starboard side. You immediately start a Williamson turn. Which step is NOT a 
part of a Williamson turn ? 

a) Stepl: Come right full rudder until the vessel heads 150°T 

b) Step2: Stop the engines until clear of the man 

c) Step3: Shift the helm to left full rudder 

d) Stcp4: Continue with left rudder until on course 270° 

13. In relation to the turning circle of a ship , the term 'transfer ’ means the 
distance... 

a) Gained in the direction of the original course 

b) Gained at right angles to the original course 

c) The ship moves sidewise from the original course away from the direction 
of the turn after the rudder is first put over 

d) Around the circumference of the turning circle 

14. The distance a vessel moves parallel to the original course from the point 
where the rudder is put over to any point on the turning circle is called the... 

a) Advance 

b) Drift angle 

c) Pivot point 

d) Transfer 

15. When turning a ship in restricted space with a strong wind, it is normally 
best to... 

a) Go a head with both engines with the rudder hard to one side, if on a 
twin-screw vessel 

b) Back down with the rudder hard to one side, if on a single screw vessel 

c) Take advantage of the tendency to back to port, if on a twin-screw vessel 

d) Turn so that the tendency to back into the wind can be use, if on a 
single-screw vessel 
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16. How does the effect known as ‘hank suction’ act on a single-screw vessel 
proceeding along a narrow channel ? 

a) It pulls the bow toward the bank. 

b) It pushes the entire vessel away from the bank 

c) It pulls the stern toward the bank 

d) It heels the vessel toward the bank. 

17. What does the helm command ‘Shift the rudder ’ mean ? 

a) Put the rudder over to the opposite side, the same number of degrees it is 
now 

b) Put the rudder amidships and hold the heading steady as she go 

c) Shift the rudder control to the alternate steering method 

d) Stop the swing of the ship 

18. In stopping distances of vessels , 'head reach * can best be described as the... 

a) Difference between the vessel's speed through the water at any instant and 
the new speed ordered on telegraph 

b) Distance the vessel has actually run through the water since a change of 
speed was ordered 

c) Distance the vessel will run between taking action to stop her and being 
stationary in the water 

d) Speed at which a vessel should proceed to ensure that she will run a 
predetermined distance, once her engine have been stopped. 

19. You are the Master of a single-screw vessel. You are docking at a port which 
has no tugs available. You decide to drop the offshore anchor to help in 
docking . The amount of chain you should pay out is... 

a) 5 to 7 times the depth of the w^atcr 

b) 1,5 to 2 times the depth of the water 

c) Equal to the depth of the water 

d) You should never use the anchor to help in docking 

20. The helm command ‘Meet her ’ means... 

a) Use rudder to check the swing 

b) Decrease the rudder angle which is on 

c) Steer more carefully 

d) Note the course and steady on that heading 
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21. As a ship moves through the water, it drags with it a body of water called the 
wake. The ratio of the wake speed to the ship's speed is called[. 

a) Propeller velocity 

b) Speed of advance 

c) Wake distribution 

d) Wake fraction 

22. As the propeller turns, voids are formed on the trailing and leading edges of 
the propeller blades causing a loss of propulsive efficiency , pitting of the 
blades, and vibration. These voids are known as... 

a) Advance 

b) Cavitation 

c) Edging 

d) Slip 

23. The forward movement of a ship in one revolution of its propeller is measured 

by ... 

a) Advance 

b) I lead reach 

c) Pitch 

c) Transfer 

24. ' Ease the rudder' means to... 

a) Move the rudder slowly in the direction of the most recent rudder command 

b) Bring the rudder amidships 

c) Decrease the rudder angle 

d) Steer the course which is your present heading 

25. You have taken another vessel in tow. You can tell that the towing speed is too 
fast when the... 

a) Vessel are not in step 

b) Tow line feels like it is 'jumping' when touched 

c) Catenary comes clear of the water 

d) Towed vessel goes 'in irons’ 

26. As a ship moves through the water, it causes a wake , which is also moving 
forward relative to the sea. In addition to a fore and aft motion , this wake also 
has a(n)... 

a) Downward and inward flow 
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b) Downward and outward flow 

c) Upward and inward flow 

d) Upward and outward flow 

27. Sidewise force of the propeller tends to throw a vessel's stern to the right or 
left, depending on rotation . This force is caused by... 

a) Back current from the rudder 

b) Greater pressure on the right or left side of the propeller, depending on 
rotation 

c) Lower pressure on the right or left side of the propeller, depending on 
rotation 

d) Torque from the velocity and angle at which the surrounding water 
impinges upon the propeller blades 

28. You are on a course of 000° T and put the rudder right 30 ° In which direction 
will the transfer be measured ? 

a) 000°T 

b) 090°T 

c) 180°T 

d) 270°T 

29. To warp a vessel means to ... 

a) Anchor the vessel 

b) Bring the head into the wind 

c) Clean the deck 

d) Move the vessel by hauling on lines. 

30. You are on board a single-screw vessel with right-handed propeller . The 
vessel is dead in the water and the rudder is amidships. If you reverse your 
engine you would expect your vessel to... 

a) Kick its stern to port 

b) Kick its stem to starboard 

c) Move astern without swinging 

d) Swing its stern to starboard, then to port 

31. In order to back a right-handed, single-screw vessel in a straight line, you 
will probably need to use... 

a) Very little rudder 

b) Some left rudder 
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c) Some right rudder 

d) Full left rudder 

32. You are steaming in a heavy gale and find it necessary to heave to. Under 
most circumstances , this is best done by... 

a) Stopping the engines and drifting beam to the sea 

b) Going slow astern and taking the seas on the quater 

c) Taking the sea fine on the bow and reducing the speed to the minimum to 
hold that position 

d) Maintaining speed and taking the sea broad on the bow 

33. When a vessel with a single right-hand propeller backs to port the... 

a) Bow falls off to starboard 

b) Vessel moves to port without changing heading 

c) Bow swing to port 

d) Vessel moves to starboard without changing heading 

34. Generally , you can best keep a vessel under steering control when the vessel 
has... 

a) Headway 

b) Stemway 

c) No way on, with engine stopped 

d) No way on with engine, with engine full ahead 

35. When backing down with sternway the pivot point of a vessel is... 

a) At the bow 

b) About one-third of the vessel's length from the bow 

c) About one-quarter of the vessel’s length from the stem 

d) Aft of the propeller 

36. You are aboard a right-handed single-screw vessel with headway on. The 
engine is put full astern and the rudder hard left. What will the bow do ? 

a) It will swing to the left and will swing left faster as the vessel loses way 

b) It will swing to the left, straighten out and then swing to the right as the 
vessel loses way 

c) It will swing to the left without increasing or decreasing its swing 

d) The bow will swing to the right 
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37. What is correct reply to a pilot \s request, ‘How’s your head’ 

a) Steady 

b) Checked 

c) Passing 200° 

d) Eased to 10° rudder 

38. Before entering an ice area , the ship should he... 

a) Either trimmed by the head or the stem 

b) On an even keel 

c) Trimmed down by the head 

d) Trimmed down by the stem 

39. The term ‘lee side ’ refers to... 

a) Side of the vessel exposed to the wind 

b) Side of the vessel sheltered from the wind 

c) Port side 

d) Starboard side 

40. The use of an anchor to assist in turning in restricted water is ... 

a) a last resort 

b) Good seamanship 

c) The sign of a novice shiphandler 

d) To be use only with single-screw vessel 

41. A crew member has just fallen overboard of your port side. Which action 
should you take ? 

a) Immediately put the rudder over hard starboard 

b) Immediately put the rudder over hard port 

c) Immediately put the engine astern 

d) Wait until the stem is well clear of the man and then put the rudder over 
hard starboard. 

42. A deep draft VLCC (100,000 DWT) navigating in a narrow channel or 
canal.. 

a) Draws more water than when underway in deep water 

b) Draws less water with an increase in speed 

c) Requires less power for a given speed 

d) Steers better under full power 
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43. A vessel travelling down a narrow channel especially if the draft is near 
equal to the depth of the water . may set off the nearer side. This effect is 
known as.. 

a) Smelling the bottom 

b) Squatting 

c) Bank suction 

d) Bank cushion 

44. What is NOT an advantage of the Williamson Turn ? 

a) In a large vessel (VLCC) much of the headway will be lost thereby 
requiring little astern maneuvering 

b) When the turn is completed, the vessel will be on a reciprocal course and 
nearly on the original track line 

c) The initial actions are taken at well defined points and reduce the need for 
individual judgement 

d) The turn wilt return the vessel to the men’s location in the shortest possible 
time. 

45. You suspect that a crewmember has fallen overboard during the night and 
immediately execute a Williamson turn. What the primary advantage of this 
maneuver under these circumstances ? 

a) You will be on a reciprocal course and nearly on the trackline run during 
the night 

b) The turn provides the maximum coverage of the area to be searched. 

c) The turn enables you to reverse course in the shortest possible time 

d) You have extra time to maneuver in attempting to close in on the man for 
rescue. 

46. In a Williamson turn , the rudder is put over full until the... 

a) Vessel has turned 90° from her original course 

b) Vessel has turned 60° from her original course 

c) Vessel is on a reciprocal course 

d) Emergency turn signal sound 

47. Which action should be taken FIRST if your tow is sinking in shallow water ? 

a) Pay out the tow line until the sunken tow reaches bottom 

b) Sever the towline 
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c) Immediately head for the nearest shoreline 

d) Contact the Coast Guard 

48. You notice that your speed has decreased\ the stern of your vessel has settled 
into the water , and your rudder is sluggish in responding. The MOST likely 
cause is... 

a) Mechanical problems with the steering gear 

b) Shallow water 

c) Loss of lubricating oil in the engine 

d) Current 

49. Which effect does speed through the water have on a vessel which is 
underway in shallow water ? 

a) A decrease in the speed results in a decrease in steering response and 
maneuverability 

b) An increase in speed results in the stem sucking down lower than the bow 

c) An increase in speed results in the vessel rising on an even plane 

d) A decrease in speed results in the vessel sucking down on an even plane 

50. The ratio of the height of a vessel's rudder to its width is referred to as the ... 

a) Aspect ratio 

b) Constriction ratio 

c) Rudder ratio 

d) Steering ratio 

51. To reduce stress on the towing hawser when towing astern (ocean tow), the 
hawser should he... 

a) Secured to the aftermost fitting on the towing vessel 

b) Just touching the water 

c) Under water 

d) As short as possible 

52. In most cases, when a large merchant vessel enters shallow water at high 
speed the... 

a) Maneuverability will increase 

b) Speed will increase 

c) Bow will squat father than the stem 

d) Vessel will rise slightly, on a level plane 
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53. You are on a single -screw vessel with a right-handed propeller , and you are 
making headway . When you enter shallow water .... 

a) You will have better rudder response 

b) Your speed will increase without a change in your throttle 

c) Your rudder response will become sluggish 

d) Your vessel will tend to ride higher 

54. When you enter shallow water , you would expect your rudder reponse to ... 

a) Be sluggish and your speed to decrease 

b) Be sluggish and your speed to increase 

c) Improve and your speed to decrease 

d) Improve and your speed to increase 

55. In order to reduce your wake in a narrow channel you should... 

a) Apply enough rudder to counter the effect of the current 

b) Change your course to a zigzag course 

c) Reduce your speed 

d) Shift the weight to the stem 

56. River currents tend to ... 

a) Pick up speed where the channel widens 

b) Run slower in the center of the channel 

c) Hug the inside of a bend 

d) Cause the greatest depth of water to be along the outside of a bend 

57. A vessel proceeding along the bank of a river or channel has tendency to... 

a) Continue in line with the bank 

b) Hug the bank 

c) Sheer away from the bank 

d) Increase speed 

58. A wedge of water building up between the bow and nearer bank which forces 
the bow out and away describes... 

a) Bank cushion 

b) Bank suction 

c) Combined effect 

d) Bend effect 
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59. For the deepest water when rounding a bend in a river\ you should navigate 
your vessel... 

a) Toward the inside of the bend 

b) Toward the outside of the bend 

c) ’t oward the center of the river just before the bend, then change course for 
the river's center after the bend. 

d) In the river's center 

60. You intend to overtake a vessel in a narrow channel, as you approach the 
other vessel \s stern... 

a) You will gain speed 

b) Both vessel will gain speed 

c) The vessels will drift together 

d) The vessels will drift apart 

61. Two vessl are abreast of each other and passing port to port in a confined 
waterway. What should you expect as your bow approches the screws of the 
other vessel ? 

a) Your speed will significantly increase 

b) Your draft will significantly decrease 

c) Your bow will sheer towards the other vessel 

d) Your bow will sheer away from the other vessel 

62. On a shallow water tow, the catenary of the towline should be... 

a) large 

b) small 

c) eliminated 

d) adjusted frequently 

63. Which measure should NOT be taken to reduce the pounding of a vessel in a 
head sea ? 

a) Add ballast in the alter-peak 

b) Add ballast forward 

c) Alter course 

d) Reduce speed 
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64* When a vessel is swinging from side to side off course due to quartering seas ( 
the vessel is... 

a) Boaching 

b) Pitchpoling 

c) Rolling 

d) Yawing 

65. When a boat turn broadside to heavy seas and winds, thus exposing the boat 
to the danger of capsizing, the boat has... 

a) Broaches 

b) Pitchpolcd 

c) Trimmed 

d) Yawed 

66. When the period of beam seas equals the natural rolling period of a vessel, 
what will most likely occur ? 

a) Excessive pitching 

b) Excessive yawing 

c) Excessive rolling 

d) No change should be evident 

67. When running before a heavy sea , moving weights aft will effect the handling 
of a vessel by... 

a) Reducing rolling 

b) Increasing rolling 

c) Reducing yawing 

d) Increasing yawing 

68. Your vessel is docking ; but not yet alongside. Which line will be the most 
useful when maneuvering the vessel alongside the pier ? 

a) Bow breast line 

b) Bow spring line 

c) Inshore head line 

d) Offshore head line 

69. Your vessel is off a lee shore in heavy weather and laboring. Which action 
should you take ? 

a) Put the sea and wind about two points on either bow and reduce speed. 
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b) Heave to in trough of the sea 

c) Put the sea and wind on either quarter and proceed at increase speed 

d) Put the bow directly into the sea and proceed at full speed 

70. When making way in heavy seas you notice that your vessel's screw is being 
lifted clear of the water and racing, One way to correct this would be to... 

a) Increase speed 

b) Decrease speed 

c) Move more weight toward 

d) Shift the rudder back and forth several times 

71. In which situation could a vessel most easily capsize ? 

a) Running into head seas 

b) Running in the trough 

c) Running with following seas 

d) Anchored with your bow into the seas 

72. You are underway in heavy weather and your bow is into the seas. To prevent 
pounding , you should... 

a) Change course, in order to take the seas at an 85° from the bow 

b) Decrease speed 

c) Increase speed 

d) Secure all loose gear 

73. When taking a pilot from a pilot boat in a seaway, which way should you head 
your vessel if the ladder is on the leeward side ? 

a) Bow to the sea and no way on your vesse. 

h) Sea on the lee quarter with ship moving ahead slowly 

c) Sea on the weather bow and ship moving ahead slowly 

d) Sea on the quarter with stemway on the ship 

74. On a signle-screw vessel , when coming port side to a pier and being set off 
the pier, you should ... 

a) Swing wide and approach the pier so as to land starboard side to. 

b) Approch the pier on a parallel course at reduce speed 

c) Make your approach at a greater angle than in calm weather 

d) Point the vessel’s head well up into the slip and decrease your speed. 
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75. You are approaching a pier and intend to use the port anchor to assist in 
docking port side to. You would NOT use the anchor if... 

a) The current was setting you on the pier 

b) Another vessel is berthed ahead of your position 

c) The wind was blowing from the starboard side 

d) There is shallow water enroutc to the berth 

76. While your vessel is docked port side to a wharf a sudden gale force wind 
causes the vessel's bow lines to part. The how begins to fall away from the 
dock , and no tugs are immediately available. Which measure(s) should you 
take FIRST ? 

a) Call the Master and the deck gang 

b) Slip the stem lines, let the vessel drift into the river, and then anchor 

c) Let go the starboard anchor 

d) Obtain assistance and attempt to put some new bow lines out. 

77. You are landing a single-screw vessel , with a right-hand propeller, 
starboard side to the dock. When you have approached the berth and back the 
engine, you would expect the vessel to... 

a) Lose headway without swinging 

b) Turn her bow 7 toward the dock 

c) Turn her bow away from the dock 

d) Head into the wind, regardless of the side the wind is on 

78. You are docking a vessel starboard side to with the assistance of two tugs. 
You are attempting to hold the vessel off by operating both tugs at right 
angles to (he vessel and at full power. You must ensure that... 

a) Steerageway is not taken off 

b) The bow 7 doesn't close the dock first 

c) The bow closes the dock first 

d) The ship has no headway at the time 

79. When a tug is pulling on a hawser at right angles to the ship, and the pilot 
wants to come ahead or astern on the ship \s engine, care must be taken that 
the pilot... 

a) Does not break the lowiinc 

b) Docs not get too much way on the vessel 

c) Keeps a steady course so the towiine will remain tight 

d) Turns the ship toward the direction of pull 
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80. You are docking an oceangoing single-screw vessel under normal 
circumstances with a single tug. The tug is usually to.. 

a) Control the bow and is tied to the offshore bow 

b) Control the stern and is tied to the stern on the offshore side 

c) Pull the vessel into the slip and is tied to the bow 

d) Push the ship bodily alongside and is tied to the offshore side amidships 

81. The tension on an anchor cable increases so that the angle of the catenary to 
the seabed at the anchor reaches 10c. How will this effect the anchor in sandy 
soil ? 

a) It will have no effect 

b) It will increase the holding power 

c) It will reduce the holding power 

d) It will cause the anchor to snag 

82. When moored with a Mediterranean moor , the ship should be secured to the 
pier by having... 

a) a stern line and two quarter lines crossing under the stern 

b) a stem line, two bow lines, and two quarter lines leading aft to the pier 

c) all regular lines leading to the pier in opposition to the anchor 

d) two bow lines and two midship lines leading aft to the pier 

83. When evacuating a seaman by helicopter lift , the vessel should be... 

a) Stopped with the wind dead ahead 

b) Stopped with the wind on the beam 

c) Underway with the wind 30° on the bow 

d) Underway on course to provide no apparent wind. 

84. The anchors should be dropped well out from the pier while at a 
Mediterranean moor to... 

a) eliminate navigational hazards by allowing the chain to lie along the habor 
bottom 

b) increase the anchor’s reliability to providing a large catenary in the chain 

c) permit the ship to maneuver in the stream while weighing anchors 

d) prevent damage to the stern caused by swinging against the pier in the 
approach 
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85. To ensure I he best results during the Mediterranean moor, the chain should... 

a) be crossed around the bow 

b) tend out at right angles to the bow 

c) tend at 60° from each bow 

d) lend toward 30° on either bow 

86. After casting off moorings at a mooring buoy in calm weather, you should ... 

a) go full ahead on the engines 

b) back aw 7 ay a few lengths to clear the buoy and then go ahead on the engines 

c) go half ahead on the engines and put the rudder hard right 

d) go half ahead on the engines and pass upstream of the buoy 

87. When picking up your mooring at the buoy, the correct method is to ... 

a) approach the buoy with the wind and current astern 

b) approach the buoy with the wind and current ahead 

c) approach the buoy with the wind and current abeam 

d) stop upw ind and upeurrent and drift down on the buoy 

88. If your vessel is dragging her anchor in a strong wind , you should... 

a) shorten the scope of anchor cable 

b) increase the scope of anchor cable 

c) put over the sea anchor 

d) put over the stern anchor 

89. Generally speaking, the most favorable bottom for anchoring is... 

a) very soft mud 

b) rocky 

c) a mixture of mud and clay 

d) loose sand 

90. You are on an ice—reinforced vessel about to enter packice. You should ... 

a) enter the pack on the windward side where there is a well defined icc edge 

b) trim to an even keel or slightly down by the bow to take maximum benefit 
of the icc reinforcement 

c) take maximum advantage of coasiak leads caused by offshore winds 

d) look for areas of rotten ice and enter perpendicular to the ice edge 

91. The helm command 'check her ' means... 

a) test the steering control 

b) read the compass heading 
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c) stop the swing using hard over rudder 

d) slow the swing using moderate rudder 

92. The maneuver which will return your vessel in the shortest time to a person 
who fallen overboard is... 

a) engine(s) crash astern, no turn 

b) a single turn with hard rudder 

c) a Williamson turn 

d) two 180° turns. 

93. When anchoring , it is a common rule of thumb to use a length of chain... 

a) five to seven times the depth of water 

b) seven to ten times the depth of water 

c) twice the depth of water 

d) twice the depth of writer plus the range of tide 

94. What is (he best guide for determining the proper scope of anchor chain to 
use for anchoring in annual conditions ? 

a) One shot of chain ior every ten feet of water 

b) One shot of chain for every fifteen feet of water 

c) One shot of chain for every thirty feet of water 

d) One shot of chain for every ninety feet of water 

95. In bad weather , what length of chain should be used with a single anchor 

a) 3 times the depth of water 

b) 6 times the depth of water 

c) 10 times the depth of water 

d) 15 times the depth of water 

96. A stream of water immediately surrounding a moving vessel's hull, following 
in the same direction as the vessel is known as... 

a) directional current 

b) forward current 

c) propeller current 

d) wake current 

97. You are aboard a single-screw vessel (right-hand propeller) going full ahead 
with good headway. The engine is put astern and the rudder is placed hard 
left. The stern of the vessel will swing to ... 

a) starboard until headway is lost and then to port 
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b) port 

c) port until headway is lost and then may possibly swing to starboard 

d) port slowly at first and then quickly to port 

98. On a vessel with a single propeller , transverse force has the most effect on (he 
vessel when the engine is put... 

a) full ahead 

b) full astern 

c) half ahead 

d) slow astern 

99. Your ship is dead in the water with the rudder amidships. As the right-handed 
screw start to turn ahead, the how will tend to go... 

a) to starboard 

b) to port 

c) straight ahead 

d) as influenced by the tide and sea 

100. When steaming through an anchorage , a shipmaster should,.. 

a) avoid crossing close astern of the anchored ships 

b) avoid crossing close ahead of the anchored ships 

c) keep the ship moving at a good speed to reduce set 

d) trnsit only on a flood tide 

101. While anchoring your vessel ' the best time to let go the anchor is when the 
vessel is... 

a) dead in water 

b) moving slowly astern over the ground 

c) moving fast ahead over the ground 

d) moving fast astern over the ground 

102. Mooring with two bow anchors has which major advantage over anchoring 
which one bow anchor ? 

a) The vessel will not reverse direction in a tidal current, 

b) The radius of the vcs ,e!*^ -wing will be shortened. 

c) A mooring approach mv. : he made from any direction 

d) The vessel will not swing with a change in wind. 
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103. Which is correct procedure for anchoring a small to medium size vessel in 
deep water ? 

a) Let the anchor fall free from the hawsepipe, but apply the break at intervals 
to check the rate of fall. 

b) Back the anchor slowly out of the hawsepipe a few feet, and then let it fall 
in the normal fashion 

c) Let the anchor fall off the break right from the hawsepipe, but keep a slight 
strain on the break 

d) Under power, back the anchor out until it is near, but clear of the bottom 
before letting it fall. 

104. When evacuating a seaman by helicopter lift , which course should the ship 
lake ? 

a) Downwind so that the apparent wind close to nil 

b) A course that will keep a free flow of air, clear of smoke, over the hoist 
area. 

c) A course that will have the hoist area in the lee of the superstructure. 

d) With the w'ind dead ahead because the helicopter is more maneuverable 
when going into the wind. 

105. You are docking a vessel. Wind and current are most favorable when they 
are ... 

a) Crossing your course in the same direction. 

b) Crossing your course in opposite directions 

c) Parallel to the pier from ahead 

d) Setting you on the pier 

106. Progressive flooding may be indicated by ... 

a) Ballast control alarms 

b) excessive draft 

c) excessive list or trim 

d) a continual worsening of list or trim 

107. The single turn method of returning to a man overboard should be used 
ONLY if .. 

a) the man is reported missing rather than immediately seen as he falls 
overboard. 

b) the vessel is very maneuverable 
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c) the conning officer is inexperienced 

d) a boat will be used to recover the man. 

108. You are riding to a single anchor, The vessel is yawing excessively. Which 
action should he taken to reduce the yawing ? 

a) Veer chain to the riding anchor. 

b) I leave to a shorter scope of chain on the riding anchor 

c) Drop the second anchor at the extreme end of the yaw and veer the riding 
anchor 

d) Drop the second anchor at the extreme end of the yaw, then adjust the 
cables until the scope is equal. 

109. With a targe ocean tow in heavy weather, you should NOT... 

a) keep the stern of the tug well down in the water 

b) adjust the towline so the tug is on the crest when the tow is in the trough 

c) keep the low point of the catenary in the water 

d) use a long towing hawser 

110. Progressive flooding is controlled by securing watertight boundaries and... 

a) transfering water ballast 

b) jesttisoning cargo 

c) pumping out flooded compartments 

d) abandoning ship 

111. While underway in thick fog you are on watch and hear the cry 1 man over 
board’. Which type of maneuver should you make ? 

a) figure eight round 

b) round turn 

c) racetrack turn 

d) Williamson turn 

112. Which statement about the Williamson turn is FALSE ? 

a) It requires the highest degree of shiphandling skills to accomplish 

b) It is slowest of the methods used in turning the vessel 

c) It is the best turn to use when the victim is not in sight due to reduced 
visibility 

d) It returns the vessel to the original trackline on a reciprocal course. 
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113. A racetrack turn would be better than Williamson turn in recovering a man 
overboard if.. 

a) the man has been missing for a period of time 

b) the sea water is very cold and the man is visible 

c) there is thick fog 

d) the wind was from astern on the original course 

114. One major advantage of the round turn maneuver in a man overboard 
situation is that it... 

a) is fastest method 

b) is easy for a single-screw vessel to perform 

c) requires the least shiphandling skills to perform 

d) can be used in reduces visibility 

115. You are on watch aboard a vessel heading NW\ with the wind from dead 
ahead\ in heavy seas, you notice a man fall overboard from the starboard 
bow. Which action would NOT be approriate ? 

a) Hard right rudder 

b) Throw a lifebuoy to the man, if possible 

c) Send a man aloft 

d) Get the port boat ready 

116. You have determined the manuevering characteristics of your vessel by taking 
the radar ranges and bearings of an isolated light while making a turn. The 
results are listed. Based on this data what is the transfer for a turn of 180° ? 

a) 745 yards (670 meters) 

b) 770 yards (693 meters) 

c) 840 yards (756 meters) 

d) 890 yards (801 meters) 

117. You are conducting trials to determined the maneuvering characteristics of 
your vessel. While making a turn , you take ragnes and bearings of a isolated 
light with the results as shown. Based on this information , what is / n unv/cr 
for a turn of 90° ? 

a) 335 yards (302 meters) 

b) 380 yards (342 meters) 

c) 410 yards (369 meters) 

d) 455 yards (410 meters) 
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118. Your vessel has been damaged and is partially flooded. The first step to be 
taken in attempting to save the vessel is to... 

a) establish flooding boundaries and prevent further spread of flood water 

b) plug the hole(s) in the outer shell 

c) pump out the water inside the vessel 

d) caculate the free surface effect and lost buoyancy to determine the vessel's 
stability 

119. Your vessel has run hard aground in an area subject to heavy wave action. 
Backing full astern failed to free her : Which action should be taken next ? 

a) Continue backing to scour out the bottom 

b) Wait for high tide and then try backing 

c) Flood empty tanks to increase bottom pressure and prevent inshore creep 

d) Shift weight aft to reduce the forward draft. 

120. How do you determine the weight of the vessel that is supported by the ground 
when a vessel has run aground ? 

a) This requires extensive caculation and is usually performed only by a naval 
architect not by ship’s officers 

b) Determine the point where aground and the draft at that point, then caculate 
it using the grounding formula. 

c) Use the hydrostatic tables and enter with the mean draft before grouding 
and the mean draft after grounding 

d) Use the inclining experiment formula and substitute the change of trim for 
the angle of list. 

121- Your vessel has run aground and is touching bottom for the first one-quarter 
of its length. What is the LEAST desirable method from the standpoint of 
stability to decrease the bottom pressure ? 

a) Discharge forward deck cargo 

b) Pump out the forepeak tank 

c) Shift deck cargo aft 

d) Flood and after double-bottom tank 

122. You are proceeding along the right bank of a narrow channel aboard a 
right-handed single-screw vessel. The vessel starts to sheer due to bank 
suction/cushion effect. You should... 
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a) stop engines and put the rudder left full 

b) back full with rudder amidships 

c) decrease speed and put the rudder right full 

d) increase speed and put the rudder right full 

123. You are proceeding down a channel and lose the engine(s). You must use the 
anchors to stop the ship . Which statement is true ? 

a) Pay out all of the cable before setting up on the brake to insure the anchors 
dig in and hold. 

b) For a mud, mud and clay, or sandy bottom pay out a scope of 5 to 7 times 
the depth before setting up on the break 

c) Use one or both anchors with a scope of twice the depth before setting the 
break 

d) Drop anchor to short stay and hold that scope 

124. You are approaching the pilot station with the wind fine on the starboard bow 
and making about 3 knots . You can help to calm the seas by taking what 
action just before the pilot boat comes along on the port side ? 

a) Backing full 

b) Stopping the engines 

c) Giving right full rudder 

d) A short burst of ahead full with left full rudder 

125. Most very large oceangoing vessels, such as bulk carriers and large tankers , 
tend to squat 

a) by the bow 

b) by the stem 

c) at the end nearest the bottom 

d) evently fore and aft 

126. When using the anchor to steady the bow while approaching a dock you must 
be aware of the fact that... 

a) the vessel will tend to take a large sheer towards the side where the anchor 
is down 

b) steering control ineffective in trying to turn to the side opposite to that of 
the anchor being used 

c) the anchor cable must never lead under tha hull 

d) using an offshore anchor decreases the chances of the anchor holding. 
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127. Which statement about stopping a vessel is TRUE ? 

a) A lightly laden vessel requires as much stopping distance as fully laden 
vessel when the current is from astern 

b) A vessel is dead in water when the back wash from astern operation 
reaches the bow 

c) A tunnel bow thruster can be used in an emergency to reduce the stopping 
distance 

d) When a vessel is dead in the water any speed displayed by doppler log 
reflects the current 

128. Which characteristic is a disadvantage of a controlable-pitch propeller as 
compared to a fixed-pitch propeller ? 

a) Slightly higher fuel consumption 

b) Lack of directional control when backing 

c) Inefficient at high shaft RPM 

d) Some unusual handling characteristic. 

129. A single-screw vessel going ahead tends to turn more rapidly to port because 
ofpropeller... 

a) discharge current 

b) suction current 

c) sidewise force 

d) thrust 

130. You are planning to anchor in an area where several anchor have been lost 
due to fouling. As precaution , you should... 

a) anchor using both anchors 

b) anchor with scope of 8 or more to one 

c) use a stern anchor 

d) fit a crown strap and work wire to the anchor 

131. You are on large vessel fitted with a right-handed controllable-pitch 
propeller. When making large speed changes while decreasing pich t which 
statement is TRUE ? 

a) You will probably have full directinal control throughout the speed change 

b) You may lose rudder control until the ship’s speed has dropped to 
corespond to propeller speed 


214 



c) The stem will immediately slew to starboard due to unbalanced forces 
acting on the propeller 

d) The stern will immediately slew to port due to unbalanced forces acting on 
the propeller 

132. A large vessel is equipped with a controllable pitch propeller. Which 
statement is TRUE ? 

a) When dead in the water, it is often difficult to find the neutral position and 
sight headway or sterway may result 

b) When going directly from full ahead to full astern, there is complete 
steering control. 

c) When the vessel has headway and the propeller is in neutral, threre is no 
effect on rudder control 

d) When maneuvering in port, full ahead or astern power can usually be 
obtained without changing shaft RPM. 

133. A vessel reduces speed without backing .. The rale that her speed through the 

water decreases depends primarilly on the ... 

a) vessel's horsepower 

b) sea state 

c) number of propeller 

d) vessel's displacement 

134. The how thruster generally is ineffective at 

a) over 3 knots headway 

b) at any speed astern 

c) at any speed ahead 

d) over 1 knot sternway 

135. Which statement is TRUE with respect to shiphandling procedures in ice ? 

a) Never go Tull astern’ at any time while in ice. 

b) Go astern in ice with extreme care- always with rudder amidships 

c) Enter ice at medium speeds to reduce impact 

d) The presence of a snow cover on the ice assists a vessel’s progress through 
an ice field. 

136. When turning a vessel in shallow water, which statement is TR UE ? 
a) The rate of turn is increase 
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b) The rate of turn is decrease 

c) The turning diameter increases 

d) The turning diameter remains the same 

137. When making a Scharnow turn the... 

a) rudder must be put over towards the side the man went over 

b) initial turn direction is away from the side the man went over 

c) rudder is put hard over and the initial turn is maintained until about 240° 
from the original course 

d) man overboard must be not more than 300 feet astern when starting the 
turn 

138. Which statement about tunnel bow thrusters fitted to large vessel is TRUE ? 

a) They are effective on most vessels at speeds up to 10 knots 

b) Because of their location, most modem installations have much power as a 

tug 

c) They are fully effective at all drafts * 

d) When going astern at slow speed, they provide effective steering control 
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